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nearly  20  years. Original  treatment  of  project-related  impacts  was  based  on 
limited  data,  whi^h  proved  to  be  insufficient  to  enable  adequate  compensation 
recomnendations . ^ver  the  years,  the  perceived  importance  of  fish  and  wildlife 
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resources  has  been  upgraded  dramatically.  This  evolution  in  the  perception  of  | 
fish  and  wildlife  values  is  manifest  in  the  recorded  documentation  of  the  Ice 
Harbor  Lock  and  Dam  project. 

Early  project-related  planning  recommendations  to  protect  the  project-associated 
fish  and  wildlife  resources  were  presented  in  the  Fish  and  Wildlife  Coordination 
report  of  1959.  This  particular  report  anticipated  the  severity  of  certain 
losses,  with  reasonable  precision,  such  as  those  incurred  by  the  big  game 
population  and  a severe  loss  of  goose  nesting.  On  the  other  hand,  other  losses, 
particularly  upland  game,  were  substantially  underestimated.  Actions  recom- 
mended to  offset  or  lessen  fish  and  wildlife  losses  were  inadequate,  being  1 

limited  to  provisions  for  fish  passage  facilities  and  acquisition  of  a 97  ha 
(240  ac)  tract  and  associated  81  ha  (200  ac)  erabayment  referred  to  as  the  River 
Mile  25  (R.M.  25)  tract.  Fish  passage  facilities  were  constructed  at  a cost  of 
$12,591,000  and  the  R.M.  25  tract  was  made  available  under  license  to  the 
Washington  Department  of  Game  (WDG).  Funding  disagreements  relating  to 
operation  and  maintenance  of  the  R.M.  25  tract  precluded  further  habitat 
development  by  the  WDG. 

Considerably  more ‘Retailed  and  comprehensive  recommendations  were  presented  by 
the  affected  federal  fish  and  wildlife  agencies  (FWS  and  NMFS)  in  a special 
compensation  report  released  in  1972.  These  currently  proposed  compensation 
actions  relate  to  fish  and  wildlife  resources  associated  with  all  four  lock-and- 
dam  projects  constructed  by  the  CE  on  the  lower  Snake  River,  including  Ice 
Harbor.  While  vastly  improved  over  the  1959  document,  the  current  report 
contains  significant  errors  pertaining  to  project-related  hunting  predictions 
and  to  the  actions  recommended  to  compensate  for  the  lost  resident  fishery. 
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PREFACE 


This  document  was  prepared  by  staff  of  the  Sport  Fishing  Institute  for 
the  U.S.  Army  Corps  of  Engineers  (CE)  under  contract  number  DACW73-74-C- 
0040.  The  contract  requires  the  compilation  and  comparison  of  pre-  and 
post-construction  data  treating  fish,  wildlife,  or  both  fish  and  wildlife 
(depending  upon  data  availability)  for  twenty  separate  CE  water  develop- 
ment projects.  This  report  presents  the  findings  for  one  of  the  twenty 
individual  project  evaluations. 

Upon  completion  of  the  full  series  of  twenty  separate  studies,  a final 
report  will  be  prepared  which  will  contain  an  analysis  of  the  validity  of 
the  predictive  procedures  used  in  fish  and  wildlife  planning,  and  will 
contain  recommendations  for  improving  the  planning  process. 

This  study  of  fish  and  wildlife  planning  at  the  Ice  Harbor  Lock  and  Dam 
project  in  Washington  profited  by  the  contributions  of  many  interested 
local  state  and  federal  biologists.  Particularly  helpful  comments  and  ad- 
vice were  provided  by  Messrs.  Reade  Brown,  Cliff  Mlllenbach,  Wendell  Oli- 
ver and  James  Stout,  with  the  Washington  Department  of  Game.  Mr.  Bill 
Rees  and  Mr.  E.  H.  LeMier  with  the  Washington  Department  of  Fisheries  also 

r 

i provided  post -impoundment  information.  The  federal  Involvement  was  dls- 

I 

I cussed  with  Messrs.  Norvell  Brown  and  Charles  Chambers  with  the  Fish  and 

Wildlife  Service  and  with  Mr.  John  McKern  with  the  Army  Corps  of  Engln- 

I 

> eers.  Mr.  William  Morse,  Western  Field  Representative,  Wildlife  Manage- 

i 

I sent  Institute,  visited  the  project  and  critically  reviewed  the  manuscript. 

1 
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Personnel  in  the  envlronmenCal  planning  and  recreation  management  ele- 
ments of  Corps  agencies  should  review  this  report  with  view  towards  im- 
provement of  Corps  activities. 
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INDIVIDUAL  RESERVOIR  PROJECT  EVALUATION  REPCATS 


ICE  HARBOTl  LOCK  AND  DAM  PROJECT 


INTRODUCTION 


Location 

Ice  Harbor  Lock  and  Dan  and  Lake  Sacajawea  are  located  on  the  Snake  Ri- 
ver, 9.7  nlles  from  Its  confluence  with  the  Columbia  River.  The  project 
Is  In  Walla  Walla  and  Franklin  Counties  In  southeastern  Washington.  The 
1970  population  of  the  two  contiguous  counties  was  67,992.  Within  50 
miles  of  the  Ice  Harbor  Dam  are  five  consDunltles  In  Washington  and  one 
In  Oregon  with  1970  populations  over  5,000.  The  largest  are  Richland 
and  Walla  Walla,  Washington,  with  1970  populations  of  26,290  and  2:>,619, 
respectively.  The  project  Is  administered  by  the  Walla  Walla  District 
of  the  North  Pacific  Division  of  the  U.S.  Army  Corps  of  Engineers  (CE) . 
Lake  Sacajawea  Is  accessible  at  many  points  along  both  shores  from  sec- 
ondary and  tertiary  roads.  A map  of  the  project  site  Is  presented  In 
Figure  1. 

Authorization 

The  Lower  Snake  River  Project  consisting  of  Ice  Harbor,  Lower  Monumental 
Little  Goose,  and  Lower  Granite  Locks  and  Dams,  was  authorized  by  Public 
Law  14,  79th  Congress,  1st  Session,  approved  2 March,  1945.  The  Impound 
mcnts  were  authorized  to  provide  slackwater  navigation.  Irrigation,  and 
hydroelectric  power  generation. 
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Figure  1.  --  H«p  of  Icp  JUrbor  Lock  nnd  D.im  project  ulte 


Physical  Features 


Ice  Harbor  Dam  is  860  m (2,822  fc)  In  length  and  impounds  Lake  Sacajawea 
at  elevation  134  m (440  ft)  mean  sea  level  (msl)  at  normal  pool.  The 
lake  Inundates  3,723  ha  (9,200  ac)  and  extends  51.5  km  (32  mi)  up  the 
Snake  River  to  the  Lower  Monumental  Lock  and  Dam.  At  the  134  m msl  ele- 
vation the  pool  has  a shoreline  of  129  kin  (80  mi)  and  stores  5.14  x 
10^^  (417,000  ac  ft)  of  water.  Daily  and  weekly  fluctuation  during  low 
river  flows  depend  upon  power  demand.  A maximum  drawdown  of  0.9  m (3  ft) 
is  provided  for.  Flood  water  flows  of  greater  than  90,000  cfs  increased 
water  levels  in  the  upstream  portion  of  the  reservoir (1) . 

The  total  project  area  of  5,019  ha  (12,401  ac)  Includes  2,073  ha  (5,122 
ac)  of  the  original  river  bed  plus  a contiguous  area  of  2,946  ha  (7,279 
ac)  of  which  91  percent  was  acquired  in  fee. 

Area  Description 

Topography  of  the  project  area  is  characterized  by  a basalt  plain  through 
which  the  Snake  River  has  cut  a canyon  200  to  1,000  feet  deep  and  up  to 
5,000  feet  in  width.  Lake  Sacajawea  is  confined  entirely  within  this 

r gorge.  Ilie  canyon  is  bounded  by  terraced  bluffs  covered  with  soils  of 

t 

I loess  origin.  This  upland  terrain  is  used  primarily  for  dryland  wheat 

production  and  livestock  production,  which  largely  support  the  region's 
economy.  Railroad  lines  extend  along  much  of  the  lake's  shoreline. 

The  climate  is  characterized  by  mild  winters  and  hot,  dry  sunmers.  Mean 
I annual  precipitation  is  approximately  10  Inches,  occurring  mostly  during 

winter  and  spring. 
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Deacrtptlve  Raports 


The  Ice  Harbor  Lock  and  Dan  project  haa  been  the  subject  of  discussion 
and  study  for  twenty  years.  One  reason  for  this  attention  is  that  the 
project  is  not  a single,  isolated  dan  and  inpoundnent ; rather  it  is  a 
conponent  of  a vast  systen  of  najor  water  developaicnts  on  the  Colunbia 
and  Snake  River  aystens.  The  second  najor  reason  is  that  the  Snake  Ri- 
ver is  one  of  the  most  inportant  fish  production  systanis  in  the  United 
States.  Anadromous  fish  fron  the  Snake  River  contribute  substantially 
to  coeasercial  and  sport  fisheries  in  the  Pacific  Ocean,  fron  California 
to  Alaska  (2). 

To  acquire  pertinent  reports  and  unpublished  data  basic  to  the  evalua- 
tion of  fish  and  wildlife  resources,  project  personnel  visited  the  pro- 
ject and  knowledgeable  state  and  federal  personnel,  both  in  Olynpia  and 
Walls  Walla,  Washington.  In  the  course  of  these  activities,  18  indivi- 
duals provided  information  and  assistance.  Specific  offices  visited  in- 
cluded the  Washington  Departaient  of  Game  (WDG) , the  Washington  Depart- 
ment of  Fisheries  (WDF),  and  the  U.S.  Fish  and  Wildlife  Service's  Ecolo- 
gical Services  office,  all  of  which  are  located  in  Olympia,  Washington; 
and  the  District  office  of  the  CE  located  in  Walla  Walla,  Washington. 

The  project  site  was  visited  in  company  with  CE  personnel.  Under  author 
Ity  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended; 
16  U.S.C.  661  et  seq.)  two  reports,  separated  by  13  years,  have  been  pre 
pared  to  assist  fish  and  wildlife  planning  and  development  at  the  Ice 
Harbor  Lock  and  Dam  project.  The  initial  report,  prepared  by  the  FWS, 
was  submitted  to  the  construction  agency  on  May  1,  1959  (3).  This  re- 


port  was  obtained  from  the  Portland  FWS  Regional  Office.  The  basic  data 
files  for  the  wildlife  portion  of  the  report  were  located  In  the  Olympia 
field  office  of  the  FWS  (4). 


Around  1966,  the  piecemeal  approach  to  evaluation  of  the  projects  on  the 
Snake  River  was  changed.  Instead  of  considering  the  fish  and  wildlife 
Impacts  of  Individual  projects,  the  agencies  decided  to  analyze  the  four 
projects  as  one  Integral  unit.  Subsequently,  a special  report  on  all 
four  projects  was  prepared  In  1972  (2).  This  report  was  authored  joint- 
ly by  the  FWS  and  the  National  Marine  Fisheries  Service  (MMFS).  The  sup' 
port  documentation  (basic  data  files)  were  located  In  the  Olympia  field 
office  of  the  FWS  (5). 


The  CE's  plan  and  appended  support  documentation  for  compensating  the 
fish  and  wildlife-related  losses  associated  with  the  four  lower  Snake 
River  projects  was  completed  In  1975  (6). 
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WILDLIFE  RESULTS  AND  DISCUSSION 


General  Discussion 

The  Lake  Sacajawea  site  (area  of  permanent  Inundation)  contained  2,506 
ha  (6,191  ac)  of  land  and  1,214  ha  (3,000  ac)  of  permanent  water.  The 
terrestrial  habitat  was  comprised  of  362  ha  (895  ac)  of  Irrigated  alfal- 
fa, 11  ha  (27  ac)  of  dry-farmed  crops,  1,192  ha  (2,946  ac)  of  Irrigable 
land,  761  ha  (1,881  ac)  of  grazing  land  and  179  ha  (442  ac)  of  railroad 
and  rights-of-way  (3). 


The  Ice  Harbor  site  was  the  least  valuable  of  all  the  Snake  River  pro- 
jects, In  terms  of  wildlife  resources,  except  for  waterfowl  (Wendell 
Oliver,  pers.  comm.,  1976).  Still,  many  species  of  wildlife  were  ex- 
pected to  be  adversely  Impacted  by  construction  of  the  project.  Each 
group  of  wildlife  has  been  treated  separately  beginning  with  discussions 
of  the  expected  Impacts  and  derivation  of  these  predictions,  followed  by 
a presentation  of  actual  post -Impoundment  conditions,  and,  finally,  an 
evaluation  of  the  adequacy  and  accuracy  of  the  pre-construction  comments 
and  recommendations . 


Big  Game  Resources  --  Pre- Impoundment  Predictions 


Conditions  for  deer  were  not  of  sufficient  quality  to  attract  and  sup- 
port significant  populations.  The  wlthout-project  discussion  of  the 
1959  report  Indicated  that  mule  deer  occasionally  utilized  the  riparian 
habitat.  The  section  specifically  addressing  the  question  is  as  follows: 

Mule  deer  occasionally  Inhabit  brush  and  tree  areas  within  the 
reservoir  site.  During  severe  winters  small  numbers  of  deer 
utilize  the  reservoir  area  when  they  are  forced  from  adjacent 


slopes  and  canyons  by  inclement  weather.  The  population  var- 
ies annually,  depending  upon  weather  conditions  and  forage 
availability.  Hunting  for  deer  is  of  minor  importance  in  the 
project  area. 


The  basic  data  report  discussed  the  use  of  the  project  area  by  mule  deer 
more  specifically,  viz: 

In  the  fall  and  winter  of  1956-57  five  deer  were  kno%m  to  be 
utilizing  the  breaks  along  the  Snake  River  within  the  project 
area.  It  appears  reasonable  to  assiane  that  about  20  deer 
could  normally  be  expected  to  inhabit  the  Ice  Harbor  impound- 
ment site  during  an  average  winter.  Such  deer  are  generally 
from  adjacent  slopes  and  canyons  and  are  forced  to  the  river 
bottoms  by  inclement  weather.  Wintering  populations  vary  in 
number  from  year  to  year  depending  upon  the  severity  of  win- 
ter conditions. 

In  1958  ten  deer  were  reported  harvested  on  nearby  uplands. 

However,  deer  inhabiting  the  reservoir  area  are  seldom  hun- 
ted and  the  annual  harvest  within  areas  affected  by  the  pro- 
ject is  minor. 

The  1959  report  related  post- Impoundment  conditions  for  big  game  in  this 
single  sentence: 

The  impoundment  will  flood  a small  area  of  valuable  deer  win- 
ter range. 


The  basic  data  contains  nothing  to  amplify  this  statement.  Big  game  was 
not  mentioned  further  in  either  the  discussion  ox  recommendation  sections 
of  the  1959  report. 

Updated  pre- impoundment  deer  population  estimates  were  derived  from  the 
comprehensive  four-dam  impact  surveys  conducted  from  1964  to  1966.  As  a 
result  of  these  studies,  the  probable  pre -Impoundment  deer  population 
within  an  8,337  ha  (20,600  ac)  corridor  extending  0.8  km  (0.5  mi)  along 
either  side  of  the  Ice  Harbor  site  was  estimated  at  100  animals  ( 7 ). 
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Upland  Game  Resourcea  --  Pre- impoundment  Predictions  I 

I 

As  with  big  game,  the  Ice  Harbor  site  did  not  constitute  prime  upland  j 

game  habitat.  Quail  were  considered,  among  the  six  species  involved, 

to  be  the  most  important  upland  game.  The  1959  FWS  report  covered  the 

pre- impoundment  upland  game  discussion  in  one  paragraph: 

Valley  quail  are  the  principal  upland-game  species  occupying 
the  impoundment  site.  They  are  not  abundant.  Small  popula-  1 

tlons  of  mourning  doves,  ring-necked  pheasants,  Hungarian  i 

partridges,  chukar  partridges,  and  cottontails  are  also  pre-  I 

sent.  Annual  harvest  of  these  species  is  small. 

Upland  game  data  of  much  greater  detail  was  contained  in  the  basic  data 
report.  It  was  noted  that  a significant  factor  affecting  the  upland 
game  community  associated  with  the  Snake  River  was  the  "edge  effect"  of 
the  vegetated  riparian  habitat.  This  cover  and  nesting  habitat  also 
facilitated  utilization  of  the  adjacent  food  producing  agricultural 
lands . 

Mourning  doves  utilized  the  riverside  habitat  to  a limited  extent  for 

I 

nesting.  Based  on  an  estimated  average  breeding  population  of  600  doves, 

i 

annual  production  was  estimated  at  900  young  for  a total  population  of 
1,500  birds.  Between  April  and  October  an  estimated  188,625  dove-days 
were  spent  on  project  lands. 

Quail  coveys  were  found  along  the  vegetated  shoreline  as  well  as  on  the 
grass  covered  islands.  Field  observations  established  a fall  population 
of  about  700  valley  quails.  Annual  harvest  was  not  high,  estimated  at 
10  percent,  approximately  70  birds. 


J 
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Pheasant  habitat  was  of  poor  quality  and  limited  to  the  scattered 
irrigated  tracts  within  the  project  area.  Brush  habitat  adjoining  Ir- 
rigated farm  lands  provided  nesting  and  escape  cover.  Pheasants  moved 
from  the  uplands  to  the  flats  along  the  river  during  the  colder  months. 
Field  censuses,  supplemented  by  Interviews  with  local  residents.  Indica- 
ted a fall  pheasant  population  of  about  200  birds  In  the  Impoundment 
area.  The  potential  kill  was  estimated  by  assimilng  a 1:2  cock-hen  ra- 
tio and  a 60  percent  harvest  of  the  cock  population.  This  provided  an 
average  annual  potential  pheasant  harvest  of  40  birds. 


Hungarian  partridges  were  also  present  along  the  Snake  River  In  areaa 
adjacent  to  cultivated  lands.  The  total  population  was  small,  estljna- 
ted  at  about  50  birds.  A potential  harvest  of  about  10  birds  was  noted. 


A few  chukar  partridges  Inhabited  the  canyon, and  the  general  area  had 
been  recently  stocked  with  chukars  by  the  UGD.  The  average  fall  popula- 
tion was  estimated  at  100  birds  and  the  annual  harvest  was  placed  at  20 
birds. 


Cottontail  rabbits,  while  listed  as  being  present,  were  described  as 
providing  negligible  potential  harvest. 


A summary  of  the  potential  harvest  of  upland  game  within  the  area  to  be 
Impounded  by  the  Ice  Harbor  project  Is  presented  In  Table  1. 


Construction  of  Ice  Harbor  dam  and  the  subsequent  loss  of  2,505  ha 
(6,191  ac)  of  terrestrial  habitat  was  expected  to  greatly  reduce  the 
populations  of  most  of  the  upland  game  species  found  In  the  project 


- 9 - 


Table  1.  — ' Sunary  of  upland  gaae  populatlona  and  potential 
harvests  for  the  Ice  Harbor  Lock  and  Dan  project  area  prior 


6 

O 


u 

u 

9 

u 


o 

o 


u 


o 

u 

a 


O U 

o « 


0 

u ^ 

1 c 
« « 


o 

a 


0 

O 


41  0 
U O 
9 <*4 
k u 
4i  0 


0 9 

0 & 
U O 

1 Cu 

• 


U 

0 

o. 

CO 


o 

sO 


o o o o 

rN.  ^ ^ CM 


0 

ao 

•9 


0 

O. 


2 

S 


3 « d 

er  4J  ^ 


e >«  d 
• “ 

« 


« • « « 

S ffl 

1:5  ^ “ 


•d  3 JS  o 
&4  ta  u u 


«0 


M 

« 

d 


S S 8 S S 60 

lA  C4  fM 


60 


0 

as 

0 

•9 

I 

0 


g 

0 


CM 


00 

60 


•9 

0 


0 

H 


- 10  • 


! 

i 

J 


area.  The  exact  description  of  project  impact  on  upland  game,  presented 

in  the  fish  and  wildlife  report,  was: 

Elimination  of  marginal  brush  tracts  adjacent  to  Snake  River 
in  the  project  area  will  significantly  reduce  quail  popula- 
tions. Most  ring-necked  pheasant  and  Hungarian  partridge 
habitat  will  be  Inundated.  Chukar  partridge  habitat  will 
remain  virtually  unaltered.  Trees  and  shrubs.  Important  as 
nesting  sites  for  mourning  doves,  will  be  eliminated  by  the 
project . 

No  quantitative  estimates  of  these  damages  were  presented  to  the  con- 
struction agency.  The  damages  incurred  were  simply  described  verbally 
in  Che  narrative.  Again,  data  of  much  greater  detail  was  contained  in 
Che  basic  data  report  (4) . 


In  this  latter  document,  it  was  noted  that  doves  were  highly  versatile 
with  regard  to  nesting  requirements.  Still,  the  better  nesting  habitat 
was  expected  Co  be  Inundated  and  a reduction  in  dove  production  was  pre- 
dicted. The  number  of  breeding  doves  expected  to  utilize  Che  project 
area  following  lake  construction  was  projected  to  be  about  150  birds.  A 
50  percent  loss  in  production  of  doves  within  the  project  area  was  ex- 
pected. 

Use  of  the  project  area  by  migrating  doves  was  not  expected  to  be  im- 
pacted Co  any  appreciable  extent.  As  a result,  the  total  use  of  Che  area 
after  completion  of  Ice  Harbor  was  expected  to  be  around  100,775  dove- 
days.  This  represented  a projected  loss  of  87,850  dove-days. 

An  estimated  80  percent  decrease  in  the  quail  population  was  considered 
probable.  However,  as  growth  of  some  cover  along  the  lake  margin  was 
considered  likely,  the  Initial  loss  was  expected  Co  be  lessened  slightly. 


11 


As  a result,  an  average  annual  loss  of  60  percent  was  predicted.  The 
post-project  quail  population  was  predicted  to  approximate  280  birds, 
and  to  yield  an  annual  harvest  of  28  birds. 

Loss  of  irrigated  farm  land  and  brushy  escape  and  nesting  cover  was  ex- 
pected to  adversely  impact  pheasants  and  Hungarian  partridges.  An  80 
percent  loss  was  projected  for  pheasants  and  a 60  percent  loss  was  ex- 
pected for  partridges.  The  resulting  potential  harvest  of  8 pheasants 
and  4 partridges  was  predicted. 

Although  not  stated,  applying  the  estimated  harvest  percentages  to  popu- 
lation levels  would  have  provided  population  estimates  of  160  pheasants 
(fall  population)  and  20  Hungarian  partridges  on  Ice  Harbor  project 
lands  following  construction  of  the  lake. 

The  chukar  population  was  expected  to  remain  stable,  with  post-project 
harvest  equal  to  the  pre-project  level  (20  birds).  It  was  predicted 
that  cottontail  rabbit  habitat  would  be  destroyed,  but  the  pre-construc- 
tion population  was  considered  to  be  very  small.  No  post-construction 
rabbit  harvest  was  expected. 

A summary  of  the  post-construction  upland  game  community  at  the  Ice  Har- 
bor Lock  and  Dam  project  is  provided  in  Table  2. 

Fur  Animal  Resources  — Pre- Impoundment  Predictions 

The  1959  planning  document  did  not  present  quantitative  information  re- 
garding fur  animal  density  or  harvest.  Pre -impoundment  conditions  were 
described  as  follows: 

Beavers,  muskrats,  and  minks  are  the  fur  animals  of  principal 
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economic  Importance  along  Snake  River  within  the  project  area. 
Raccoons,  skunks,  weasels,  and  badgers  inhabit  project  lands, 
but  are  seldom  trapped  because  of  low  pelt  values. 

Actual  estimates  of  harvest  were  contained  in  the  basic  data  report. 
According  to  a vnx>  Habitat  Biologist  and  a Game  Protector,  the  sus- 
tained harvests  for  several  fur  animal  species  were  estimated  as:  bea- 
ver, 100;  muskrats,  10;  minks,  20;  raccoons,  20;  weasels,  10;  and  skunks, 
10. 

The  furbearer  resource  vaa  expected  to  be  adversely  impacted  by  construc- 
tion of  the  project.  The  magnitude  of  the  expected  damage  was  not  de- 
fined but  was  described  briefly  in  the  narrative: 

Ice  Harbor  Reservoir  will  destroy  fur-animal  habitat  of  value 
for  beavers,  minks,  and  muskrats.  Occasional  use  of  the  pool 
area  by  these  species  may  continue.  Habitat  for  skunks,  wea- 
sels, raccoons,  and  badgers  will  be  eliminated  by  inundation, 
but  these  species  will  inhabit  reservoir  shore  zones  to  some 
extent . 

According  to  the  basic  data  report,  beavers  were  expected  to  suffer  the 
greatest  damage  with  only  a remnant  population  remaining  after  project 
construction.  A sustained  annual  harvest  of  only  10  animals  was  predic- 
ted. Mink  were  expected  to  be  benefited,  with  a doubling  of  the  poten- 
tial harvest  to  20  animals  anticipated.  All  other  furbearer  were  expec- 
ted to  be  eliminated  following  habitat  inundation. 

Waterfowl  Resources  --  Pre- impoundment  Predictions 

Most  of  the  wildlife  section  of  the  1959  planning  report  focused  on  wa- 
terfowl resources.  As  this  informative  discussion  contained  quantita- 
tive data  throughout,  it  is  reproduced  in  its  entirety  below: 
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Waterfowl  Is  the  most  important  wildlife  group  in  the  Ice  Har- 
bor Reservoir  site.  Islands  and  adjacent  shore  zones  furnish 
valuable  nesting,  resting,  and  feeding  habitat  for  Canada  geese 
and  ducks.  An  estimated  95  percent  of  the  area  goose  nesting 
occurs  on  Che  islands.  Vegetated  shore  zones  along  Che  project 
section  of  Snake  River  are  Important  brooding  sites  for  young 
geese  produced  upstream.  These  goose  broods  migrate  downstream 
through  Che  project  area  and  congregate  on  and  in  Che  vicinity 
of  McNary  Game  Range  and  McNary  National  Wildlife  Management 
Area . 

Situated  near  the  confluence  of  Columbia  and  Snake  Rivers,  Che 
project  area  is  within  a major  waterfowl  migration  route  of  the 
Pacific  Flyvay.  This  region  serves  as  a concentration  point 
for  large  numbers  of  ducks  and  geese.  Many  migrants  rest  on 
islands  and  shoreline  areas  Chat  will  be  affected  by  Che  reser- 
voir. These  birds  feed  on  nearby  grain  fields  and  grasslands. 
Nearly  all  species  of  ducks  and  geese  common  to  the  Pacific 
Flyway  frequent  Che  study  area. 

Total  migratory  waterfowl  movement  through  the  area  Involves 
several  hundred  thousand  ducks  and  geese.  The  bulk  of  Che  fall 
migration  occurs  from  September  into  December.  The  highest 
numbers  of  migrant  ducks  and  geese  counted  within  Che  project 
area  during  any  aerial  survey  were  29,100  ducks  and  10,200  Can- 
ada geese.  These  transient  populations  are  continuously  re- 
placed by  other  migrants  and  by  wintering  birds  as  the  season 
progresses.  Weather  conditions  and  food  availability  are  key 
factors  in  determining  local  abundance  of  wintering  waterfowl. 
Maximum  winter  population  counts  in  Che  project  area  were  in 
excess  of  75,000  ducks  and  24,000  Canada  geese.  Use  of  the 
area  by  spring  migrants  is  comparatively  minor. 

Canada  geese  account  for  most  of  the  waterfowl  broods  produced 
In  the  project  area.  Nesting  requirements  of  these  birds  are 
furnished  by  river  Islands  which  provide  isolation  and  protec- 
tion. Since  1951,  an  annual  waterfowl  nesting  census  of  13 
Snake  River  islands  within  the  project  areas  has  been  made  by 
personnel  of  Washington  Department  of  Game  and  Bureau  of  Sport 
Fisheries  and  Wildlife.  Eight  years  accumulated  nesting  data 
show  an  average  total  of  66  located  goose  nests,  with  the  high- 
est year's  total  being  86  nests  in  1958.  These  data  show  a 
yearly  average  of  95  observed  pairs  of  geese  and  100  unclassi- 
fied geese.  Thus,  during  Che  nesting  season  the  annual  average 
number  of  geese  In  the  project  area  Is  290  adult  birds  and  an 
estimated  264  young  are  reared.  Duck  nesting  is  limited  to  a 
few  mallards  and  teals. 

In  the  project  area,  it  is  unlawful  to  hunt  migratory  water- 
fowl within  one-half  mile  of  Snake  River  (other  game  hunting 
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pennlcted) . However,  grainlands  adjacent  to  this  sanctuary 
provide  good  goose  hunting.  As  hunting  pressure  on  these  out- 
lying areas  Increases,  there  Is  a tendency  for  the  birds  to 
concentrate  In  the  sanctuary  area.  Waterfowl  depredations  on 
croplands  are  minor  due  to  nature  and  location  of  crops  grown. 
Stubble  and  green  vegetation  on  dry-fanned  grainlands  provide 
abundant  food  for  waterfowl  with  negligible  crop  damage. 


More  complete  aerial  count  records  were  presented  in  the  basic  data. 
Counts  of  ducks  and  geese  using  the  33  mile  stretch  of  Snake  River  with- 
in the  Ice  Harbor  Impoundment  site  are  presented  In  Table  3. 


The  estimated  average  annual  waterfowl  use  for  the  project  site  was  de- 
termined to  be  3,232,225  duck-days  and  2,161,800  goose-days  (Table  4). 

Goose  production  Information  as  summarized  In  the  1959  report  was  de- 
rived by  expansion  of  nest-count  data  by  means  of  nesting-success  ratios 
derived  from  literature  and  from  studies  on  the  Columbia  River.  The  FUS. 
staff  considered  20  pairs  of  ducks  as  the  probable  nesting  population 
within  the  proposed  lake  site. 


It  was  anticipated  that  construction  of  Ice  Harbor  Lock  and  Dam  would 
drastically  Impact  the  waterfowl  resources  of  the  project  area.  The  im- 
pact on  both  nesting  and  migratory  use  by  ducks  and  geese  was  described 
In  the  1959  report  to  the  CE  as  follows: 

Canada  goose  nesting  will  be  drastically  curtailed  by  loss  of 
Important  Snake  River  Islands  (figure  1).  Shore  and  cliff 
nesting  by  geese  Is  not  expected  to  Increase  appreciably  with 
the  project.  Project  Interference  with  the  ancestral  move- 
ment of  goose  broods  from  upstream  Islands  to  McHary  Game 
Range  and  McNary  National  Wildlife  Manag^eacnt  Area  may  have 
serious  effects  upon  local  and  upriver  goose  populations. 

Waterfowl  use  during  migration  and  winter  periods  will  be  re- 
duced since  habitat  which  presently  attracts  docks  and  geese 
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in  this  reach  of  Snake  River  will  be  destroyed.  Furthermore, 
observations  on  nearby  McNary  Reservoir  ladicate  that  the  im- 
poundment may  be  frequently  ice-covered  and  this  would  further 
decrease  utilization  by  wintering  waterfowl.  Ducks  and  geese 
may  be  benefited  by  the  few  sheltered  embayments  which  will  be 
created . 


Wildlife  mitigation  recommendations  contained  in  the  1939  FUS  report  re- 
lated primarily  to  the  waterfowl  resource.  A 97  ha  (240  ac)  area  sur- 
rounding an  81  ha  (200  ac)  embayment,  which  was  located  on  the  south 
bank  approximately  mid-way  on  the  lake,  was  proposed  as  a wildlife  man- 
agement area.  This  area  was  referred  to  as  the  River  Mile  25  Site.  The 
report  indicated  that  development  of  this  area  would  provide  limited 
nesting  habitat.  The  primary  uses  expected  were  resting  and  feeding  by 
migrant  waterfowl  and  wintering  use  during  ice-free  periods.  In  addi- 
tion, the  tract  was  expected  to  serve  as  a brooding  area  fur  waterfowl 
produced  nearby  and  upstream. 

The  1959  report  contained  two  development  recommendations  which  were 
proposed  to  mitigate  a portion  of  the  wildlife  resource  losses.  These 
recommendations  related  to  the  River  Mile  25  site,  viz: 

1.  All  of  the  area  designated  in  Exhibit  A as  River  Mile  25 
be  purchased  in  fee  simple  and  made  available  for  administra- 
tion as  a wildlife  management  area. 

2.  The  General  Flan  appended  to  this  report  be  executed  to 
provide  that  the  area  designated  in  Exhibit  A as  River  Mile 
25  be  made  available  to  Washington  Department  of  Game  in  ac- 
cordance with  Section  4 of  the  Fish  and  Wildlife  Coordination 
Act,  48  Stat.  401  as  amended;  16  U.S.C.  661  et  seq. 


Post- impoundment  Studies  --  General  Comments 


Following  submission  of  the  Ice  Harbor  fish  and  wildlife  report,  the  FWS 
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completed  separate  studies  on  the  two  upriver  lock  and  dam  projects. 

The  Lower  Monumental  report  was  submitted  in  1960  and  the  Little  Goose 
report  was  completed  in  1963.  Rather  than  continuing  their  piece  meal 
proJect-by-project  evaluations,  the  affected  agencies  decided  in  1964  to 
treat  the  four  Lower  Snake  River  dams  as  one  project  and  develop  a com- 
prehensive mitigation  plan  for  the  total  project. 


The  WDG's  position  relative  to  this  change  in  philosophy  was  discussed 
by  Oliver  in  a 1970  publication  (8).  This  discussion  is  presented  be- 
low: 


Detailed  reports  were  released  by  the  U.S.  Fish  and  Wildlife 
Service  on  the  fish  and  wildlife  resources  of  Ice  Harbor  pro- 
ject in  1959,  Lower  Monumental  project  in  1960,  and  Little 
Goose  project  in  1963.  Although  much  of  the  input  of  these 
reports  was  contributed  by  the  Department  of  Game,  it  was  sub- 
sequently found  to  be  extremely  conservative  in  appraisal  of 
wildlife  resource  losses.  Furthermore,  the  on-site  mitigation 
proposals  for  wildlife  were  found  to  be  ineffective,  unwork- 
able, and  untenable. 

A re-evaluation  of  the  effects  of  these  projects  on  fish  and 
wildlife  was  undertaken  by  Region  3 personnel,  beginning  in 
1964.  Using  a combination  of  data  obtained  from  periodic 
aerial  overflights  and  strategically  located  checking  stations 
and  road  counters,  estimates  of  total  hunters  and  fishermen 
using  the  Snake  River  project  areas  were  obtained  for  the 
years  1964,  1965,  and  1966.  Additional  information  was  ob- 
tained from  special  questionnaires  sent  to  people  contracted 
within  the  limited  sphere  of  project  influence.  This  yeilded 
additional  Information  concerning  amounts  of  game  and  fish 
taken,  hours  expended,  number  of  people  per  vehicle,  and  hunt- 
ing and  fishing  expenditures. 

The  total  harvest  and  use  data  obtained  by  Region  3 personnel 
is  the  foundation  of  a comprehensive  report  on  fish  and  wild- 
life losses  and  mitigation  measures  in  the  lower  Snake  River 
four-dam  complex,  which  will  be  submitted  soon  by  the  Bureau 
of  Sport  Fisheries  and  Wildlife. 

This  regional  data  also  provide  the  base  for  estimating  wild- 
life population  declines  that  have  taken  place  in  the  Ice  Har- 
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bor  project  perimeter  following  Inundation,  and  the  calcula- 
tion of  total  pre-project  population  of  wildlife  publicly  re- 
ported as  affected  by  the  Snake  River  dam  complex. 

The  196A,  1965,  and  1966  survey  results  mentioned  by  Oliver  (op.  cit.) 
were  reported  by  Stout  and  Garrison  (9,10,11) . The  comprehensive  report 
was  submitted  (2)  and  some  additional  information  relating  to  wildlife 
populations  on  Ice  Harbor  project  lands  also  was  published  (12). 

A summary  was  included  in  the  FWS's  basic  data  files  (5)  describing  the 
extent  of  wildlife  habitat  lost  and  the  location  of  perimeter  lands  in- 
cluded in  the  FVS  projections  at  each  of  the  four  Lower  Snake  River  pro- 
jects. The  impact  of  Ice  Harbor  on  wildlife  resources  within  a 1-mile- 
wide corridor  was  evaluated  by  comparing  wildlife  harvests,  etc.,  be- 
tween Ice  Harbor  (constructed)  and  Lower  Monumental  project  sites.  These 
data  have  been  reproduced  as  Table  5.  The  WDG  considered  the  two  sites. 
Ice  Harbor  and  Lower  Monumental,  as  being  very  similar  in  wildlife  popu- 
lations prior  to  Snake  River  development,  even  though  it  is  evident  that 
more  river  bank  habitat  was  lost  on  the  Ice  Harbor  project. 

Each  major  group  of  wildlife  which  was  evaluated  in  the  1964-1966  surveys 
is  discussed  in  the  following  section. 

Game  Resources  --  Poat- impoundment  Occurrences 
The  WDG  utilized  a direct  comparison  of  wildlife  harvests  from  the  Lower 
Monumental  site  prior  to  project  completion  (flooded  in  1969)  to  the  har- 
vests from  an  area  around  the  Ice  Harbor  Lock  and  Dam  and  Lake  Sacajawea 
in  order  to  ascertain  the  impact  of  Ice  Harbor  project  development  on  the 
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wildlife  resources.  The  hunter  surveys,  upon  which  the  comparisons  were 
based,  were  conducted  in  1964-1965  and  1965-1966  (9,10). 

These  WDG  surveys  indicated  an  average  annual  harvest  of  17  deer  from 

the  unimpounded  7,511  ha  (18,560  ac)  study  area  encompassing  the  Lower  ! 

Monumental  site.  However,  no  deer  harvest  was  reported  from  the  9,065  j 

ha  (22,400  ac)  study  area  encompassing  Ice  Harbor  Lock  and  Dam  and  Lake 

Sacajawea. 

The  WDG  developed  deer  population  estimates  by  dividing  the  1964-65  har- 
vest estimates  by  an  assumed  kill  rate  of  17%.  These  calculations  pro- 
duced a deer  population  estimate  of  100  head  for  the  Lower  Monumental 
site.  It  was  assumed,  because  of  the  presumed  similarities,  that  the 
Ice  Harbor  site  had  probably  supported  a herd  of  approximately  100  head. 

Because  no  deer  were  harvested  in  the  Ice  Harbor  study  area  after  im- 
poundment (1964-65  survey)  it  was  concluded  that  the  pre- impoundment  pop- 
ulation of  100  head  had  been  eliminated  by  the  project. 

The  WDG  applied  this  lOOZ  loss  concept  in  later  project  impact  predic- 
tions for  the  total  four-project  area.  Consequently,  an  eventual  loss  of 
1,800  deer  was  projected  following  completion  of  all  four  projects  36,350 
ha  (89,820  ac)  (13). 

In  the  1972  comprehensive  FWS/IMFS  report,  the  authors  estimated  a pre- 
impoundment harvest  of  162  resident  and  50  migratory  deer  from  the  one- 
mile  wide  periphery  along  the  four  projects  (total  of  212).  Their  sub- 
j sequent  population  estimate  was  derived  by  applying  an  assumed  20X  har- 
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vest  rate  to  the  total  known  kill,  resulting  in  a population  estimate  of 
1,060  deer  (212  / 0.20).  To  develop  an  estimate  of  hunting  effort,  a 32 
days-per-kill  ratio  was  used  and  a pre- impoundment  effort  estimate  of 
6,784  hunter-days  per  year  was  computed  for  the  four-project  area.  The 
hunting  effort  was  expected  to  double  to  13,568  man-days,  within  30 
years,  correlated  with  Increased  human  populatira.  This  level  of  use 
was  expected  to  continue  over  the  remainder  of  the  project  life  of  100 
years.  These  estimates,  weighted  for  the  project  life,  provided  average 
wlthout-project  estimates  of  12,550  average  annual  man-days  of  use  and 
392  harvested  deer  (rounded  to  400  In  the  report) , which  are  the  statis- 
tics provided  In  the  1972  comprehensive  report. 

According  to  the  FWS,  construction  of  the  four  projects  would  result  In 
the  Immediate  loss  of  IVL  of  the  deer  harvest,  of  which  6 OX  would  result 
from  a reduced  herd  and  the  remaining  12X  reduction  would  be  due  to  re- 
duced accessibility  to  hunters.  Of  the  1,060  deer  existing  within  the 
four-project  study  area  before  project  construction,  the  FWS  estimated 
the  loss  of  636  head,  leaving  a post-project  herd  of  424  head.  An  addi- 
tional 127  deer  were  assumed  to  be  Inaccessible  to  hunters,  leaving  some 
297  head  available  to  hunters.  Using  an  Initial  15X  harvest  rate,  an  as- 
sumed 30X  harvest  rate  after  30  years,  and  a 32-day8-per-klll  factor,  an 
average  annual  kill  of  82  deer  (27. 6X  harvest)  In  2,700  hunter-days  was 
projected.  Therefore,  according  to  the  FWS,  the  estimated  losses  attri- 
butable to  construction  of  the  four  projects  would  have  been  approximate- 
ly 39X  of  the  pre-construction  harvest  (82  / 212),  60X  of  the  population 
(424  / lf060),  and  79X  of  the  hunter-days  (2,637  / 12,550). 
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To  focus  on  the  Ice  Harbor  project  alone,  requires  making  several  as- 
sumptions. If  the  1964-1965  hunter  surveys  did,  indeed,  reflect  the 
pre-construction  harvest  and  population  size  at  the  Lower  Monumental 
site  and  the  pre-construction  deer  resource  at  Ice  Harbor  (a  kill  of  17 
from  a population  of  100) ; the  impact  of  Ice  Harbor  Lock  and  Dam  on  big 
game  resources,  according  to  the  FWS  ratios,  would  have  been  a loss  of 
60  animals,  268  hunter-days  and  a harvest  of  7 animals.  The  diminished 
harvest  of  7 deer  annually  compares  to  the  total  harvest  loss  of  17 
animals  as  estimated  by  the  WDG. 

In  addition  to  the  1964-65  surveys,  which  indicated  a harvest  loss  of  17 
deer  in  the  Ice  Harbor  perimeter  lands,  an  indirect  indication  of  the  im- 
pact of  the  Snake  River  projects  was  available  through  evaluation  of  sta- 
tistics from  the  five  WDG  Game  Management  Areas  located  near  the  project 
sites  (Wendell  Oliver,  pers.  comm.,  1976).  An  annual  average  harvest 
loss  of  177  deer  (Table  6)  since  construction  of  Che  Lower  Monumental 
and  Little  Goose  projects  is  reflected  by  the  statistics.  Over  the  same 
period  of  evaluation,  deer  harvest  reflected  no  demonstrable  change  with- 
in the  counties  bordering  the  Lower  Monumental  and  Little  Goose  projects. 
The  losses  reflected  in  Che  deer  harvest  statistics  from  the  management 
areas  along  the  Snake  River  substantiate  Che  harvest  losses  reflected 
from  the  earlier  hunter  surveys. 

Upland  Game  Resources  — Post -Impoundment  Occurrences 

The  impact  of  inundation  of  the  Snake  River  bottomland  on  upland  game  was 
determined  by  the  WDG  in  their  hunter  surveys  of  1964  and  1965.  The  ef- 
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Table  6 . — Pre-lapoundaienC  and  poat-laipoundmnC  dear  kill 
flgurea  fron  five  Waahlngton  Gaaie  Manageaent  Areas  Incor- 
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fects  of  habitat  loss  were  assumed  to  be  represented  by  the  average  dif- 
ference between  population  and  harvest  information  from  the  unimpounded 
Lower  Monumental  site  and  the  same  statistics  from  the  Ice  Harbor  and 
Lake  Sacajawea  area. 

According  to  these  data  (Table  7),  the  upland  game  community  suffered  the 
loss  of  20,350  small  game  animals  (including  doves  and  chukars)  as  a dir- 
ect result  of  Ice  Harbor  development.  Although  the  loss  to  quail  (-6,780 
birds)  was  the  largest  component  of  the  total  damage,  Hungarian  part- 
ridges sustained  the  greatest  population  decline  (-807L)  among  the  listed 
species . 

The  FWS  Special  Report  of  1972  also  examined  the  extent  of  damages  in- 
curred by  construction  of  the  four-dam  lower  Snake  River  development  pro- 
ject. These  federally  calculated  (FWS)  wildlife  losses  differed  signif- 
icantly from  state  data.  The  FWS's  upland  game  loss  estimates,  which 
were  reported  to  the  construction  agency  primarily  in  hunter-day  equiva- 
lents, were  based  upon  game  community  loss  estimates  that  were  approxi- 
mately one-half  as  large  as  the  WDG  statistics. 

As  the  difference  between  the  state  and  federal  impact  assessments  repre- 
sents a significant  disagreement  (state  estimate  approximately  lOOX 
greater  than  federal  estimates),  and  the  monetary  benefits  allocated  to 
the  lower  Snake  River  fish  and  wildlife  compensation  plan  reflected  hun- 
ter-day losses  based  on  full  exploitation  of  the  greatly  reduced  popula- 
tion estimates,  a detailed  discussion  of  the  differences  follows. 
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Tabic  7.  EaClmatcd  Impact  nf  conat met  I on  of  Ire  Harbor  I.ock  and  Dam  project  on  upland  game  community  as  re 
fleeted  by  1964  and  1965  WDO  surveys 


The  disagreements  stemned  from  "apparent"  differences  in  assumptions  of  j 

the  two  agencies  regarding  probable  game  population  densities.  The  state  ] 

population  estimates  were  based  upon  the  average  of  1964  and  1965  kill  ] 

records  of  hunters  within  a one-mile-wide  strip  of  terrain  extending  1/2  j 

mile  on  either  side  of  the  140-mile  length  of  Snake  River  to  be  impacted  | 

by  the  four-dam  project (9, 10),  Thus,  the  recorded  harvests  were  repre-  j 

sentative  of  an  89,600-acre  tract  of  habitat  (140  ml^  x 640  ac  per  j 

mi  2)  I 

To  estimate  population  densities  from  the  kill  records,  the  state  invest-  | 

igators  divided  the  average  number  of  each  species  harvested  by  an  estl-  j 

mated  kill-rate  derived  from  statewide  evaluations  of  wildlife  harvests  ] 

(14).  For  example,  a 20X  kill-rate  was  assumed  for  pheasants  within  the  I 

study  area  around  the  Ice  Harbor  project.  When  applied  to  the  total  kill-  j 

\ 

estimate  of  293  birds,  this  harvest  percentage  produced  a total  popula-  1 

il 

tion  estimate  of  1,465  birds. 

As  a result  of  these  project-by-project  calculations,  a total  pre-con- 
struction pheasant  population  estimate  of  21,945  birds  (corrected  for  Ice 
Harbor  losses)  was  projected  by  the  WDG  for  the  total  89,600-acre,  four- 
project  study  area.  This  works  out  to  an  average  of  24.5  pheasants  per 
100  acres  of  habitat.  The  maximum  density  associated  with  any  one  pro- 
ject site,  according  to  the  state  statistics,  was  around  the  Little  Goose 
project.  A pheasant  population  density  of  35.4  pheasants  per  100  acres 
was  listed  on  that  project. 

Although  provided  with  the  WDG's  data,  as  noted  previously,  the  FWS  used 
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significantly  different  population  estimates  in  Its  mitigation  report. 
These  estimates  appear  to  have  been  erroneously  computed.  The  FWS's 
basic  data  files  contained  detailed  developmental  computations  for  their 
projections  related  to  pheasants.  Their  (FWS)  estimate  was  computed  in 
the  following  manner.  First  (Important  to  note),  the  FWS  assumed  that 
the  four  lock-and-dam  projects  would  impact  upland  game  habitat  extend- 
ing 1/2  mile  beyond  each  river  bank  on  either  side  of  the  river.  It  is 
on  this  point  that  they  later  made  a serious  computational  error. 


The  basic  data  files  clearly  reflect  that  a one-mile  wide  corridor  of 
influence,  as  used  by  the  WDG,  was  also  firmly  accepted  by  the  FWS  per- 
sonnel. Their  introductory  comments  (basic  data  files)  include  the 
statement: 

The  following  estimates  of  project  effects  on  game  populations 
and  human  use  of  that  resource  are  based  upon  habitat-related 
losses  and  reduced  access  to  the  project  area  of  influence 
which  includes  those  lands  which  extend  out  1/2  mile  on  either 
side  of  the  river  for  most  wildlife  and  at  least  5 miles  for 
big  game. 


One  page  later  this  concept  was  repeated: 

For  purposes  of  evaluation,  the  range  of  project-affected  wild- 
life along  Snake  River  is  considered  to  extend  1/2  mile  beyond 
the  river  banks.  This  perimeter  includes  most  habitat  lying 
within  the  topographic  confines  of  the  Snake  River  canyon  — a 
natural  biological  unit.  All  game  and  many  nongame  wildlife 
species  living  within  that  one  mile  wide  band  along  the  river 
are  directly  dependent  on  habitat  destroyed  or  otherwise  ad- 
versely affected  by  the  four  projects.  At  Wells  project,  Col- 
umbia River,  studies  by  Washington  Department  of  Game  (Oliver 
and  Barnett  1966)  have  demonstrated  the  dependence  upon  rip- 
arian vegetation  of  wildlife  on  adjoining  lands.  For  example, 
pheasants  dependent  on  streamback  cover  were  found  to  range 
seasonably  almost  three  miles  from  the  river  edge. 


A 
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This  discussion  was  followed  by  a tabular  presentation  of  the  affected 
habitat  for  each  of  the  four  projects.  This  table  was  reproduced  and 
included,  preceding,  as  Table  5 of  this  report.  It  should  be  noted  that 
the  FWS's  1/2-mile-wlde  extended  habitat  totaled  some  89,820  acres,  which 
compares  favorably  with  the  89,600-acre  figure  used  consistently  by  the 


WDG. 


Next  came  the  specific  evaluation  of  pheasant  losses,  and  the  mistaken 
area  computation  that  then  became  automatically  incorporated  into  all 
subsequent  upland  game  discussions.  This  critical  page  of  the  basic  data 
is  duplicated  below. 

Pheasants 

Without  the  Project 

The  estimated  pheasant  population  for  the  area  of  influence  of 
the  4-dam  complex  is  10,448.  This  figure  is  about  one  half  the 
State's  estimate.  An  analysis  of  the  State  data  indicated  a 
density  of  about  100  birds  per  100  habitat  acres  for  Lower  Gran- 
ite and  Little  Goose.  This  we  could  not  accept  when  compared  to 
other  areas  such  as  Yakima  and  Walla  Walla  Which  ran  about  35 
birds/100  habitat  acres.  We  believe  that  the  State  data  re- 
flects harvest  over  a much  larger  area  and  it  appears  that  their 
data  is  about  double  the  populations  and  harvest  found  in  what 
we  consider  the  area  of  influence.  The  data  we  used  Is  shown 
in  Table  1 as  follows: 

The  referenced  Table  1 above  is  duplicated  following,  as  Table  8.  The 
tabled  area  of  Influence,  at  variance  with  all  previous  discussions,  re- 
flected a zone  of  influence  extending  only  one-quarter  mile  beyond  each 
shoreline  (one-half-wile  wide  corridor)  rather  than  the  intended  one-mile 
wide  corridor. 


Contrary  to  the  FWS's  contention,  the  state's  estimated  pheasant  popula- 
tions of  8,432  and  6,713  in  the  Little  Goose  and  Lower  Granite  project 
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areas  actually  represented  densities  of  35.4  birds/100  acres,  and  24.9 
birds/100  acres,  respectively  (similar  to  densities  at  Yakima  and  Walla 
Walla),  when  calculated  with  the  use  of  the  proper  one-mile-wide  corri- 
dor areas  of  23,808  and  26,944  acres.  To  summarize,  the  WDG  projected 
an  impacted  pheasant  population  within  a corridor  140  miles  long  and  one- 
mile-wide  containing  21,945  birds  or  24.5  pheasants  per  100  acres.  The 
FWS  computed  an  impacted  pheasant  population  within  a corridor  140  miles 
long  but  only  one-half-mile-wide  (slight  modification  of  Lower  Granite) 
containing  10,448  birds  or  25.9  birds  per  acre. 

Having  mistakenly  determined  that  the  state  figures  were  "inflated"  for 
pheasants,  the  FWS  arbitrarily  halved  the  without-project  harvest  esti- 
mates for  all  other  upland  game  species.  In  Che  case  of  quail,  for  ex- 
ample, the  FWS  used  a total  harvest  estimate  of  3,949  birds.  The  WDG 
survey  had  provided  a harvest  estimate  of  6,806  quail  (corrected  for  Ice 
Harbor) . 

To  compound  the  error,  Che  FWS  mlsidentlfled  Che  estimated  harvest  loss 
projections,  which  had  been  supplied  by  the  WDG  as  pre-project  harvest 
estimates.  For  example,  the  pre-project  quail  harvest,  as  indicated 
above,  was  placed  at  6,806  birds  by  Che  WDG  (9,10).  The  WDG  assumed  that 
completion  of  Che  project  would  result  in  a 57X  reduction  from  Che  pre- 
impoundment  (without-project)  quail  harvest,  and  projected  a loss  of 
3,879  birds.  This  loss  projection  was  mistakenly  identified  by  Che  Ser- 
vice as  Che  WDG's  estimate  of  pre-project  harvest. 

The  FWS  treated  these  erroneous  pre-construction  populatlou  and/or  har- 
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vest  estimates  by  various  modifiers.  Including  Increasing  harvest  rates 
over  the  100-year  project  life  (rates  supplied  by  WDG),  and  calculated 
a weighted-average  harvest  of  27,400  small  game  animals  per  year  without 
the  project. 

The  hunter-day  estimates  were  developed  by  the  FWS  from  hunter- success 
rates  supplied  by  the  WDG.  Harvest  was  simply  divided  by  klll/day  er 
days/klll  to  estimate  total  effort.  As  the  beginning  point  of  the  equa- 
tions (harvest)  was  too  low,  all  hunting-effort  values  subsequently  de- 
veloped by  FWS,  based  on  these  harvest  figures,  were  equally  underesti- 
mated. For  example,  the  upland  game  hunting  effort  loss  was  projected 
at  57,187  hunter-days  by  the  WDG,  but  at  28,500  (only  one-half  as  great) 
by  the  FWS. 

The  WDG  continued  to  press  for  acceptance  of  the  greater  wildlife  losses 
which  they  believed  to  be  associated  with  the  project.  Correspondence 
with  the  construction  agency  In  1974  ( 7 ) contained  the  same  animal  loss 
statistics  developed  from  the  1964-65  surveys.  The  WDG  wildlife  loss 
estimates  were  eventually  accepted  and  Incorporated  Into  the  Corps'  Com- 
pensation Plan  for  the  Lower  Snake  River  (4).  Paradoxically,  the  up- 
land game  hunter-day  projections  Incorporated  In  the  lo%>er  Snake  River 
Fish  and  Wildlife  Compensation  Plan  were  derived  from  the  population 
densities  erroneously  developed  by  FWS  rather  than  from  the  population 
densities  developed  by  the  WGD. 

Fur  Animal  Resources  — Post-Impoundment  Occurrences 

Evaluation  of  the  project's  Impact  on  furbearers  relied  on  the  statls- 
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tics  developed  for  the  comprehensive  four-dam  project,  as  no  specific 
furbearer  data  were  presented  for  the  Ice  Harbor  project,  either  back- 
ground information  or  in  subsequent  formal  reports.  Table  9 presents 
the  State's  estimation  of  impacts  on  furbearer  after  inundation  with- 
out Implementation  of  compensation  measures. 


Beaver  was  considered  to  be  the  most  adversely  impacted  species,  and 
was  assigned  a harvest  loss  of  92  percent.  The  population  loss  was 
placed  at  80  percent.  This  species  played  an  important  role  in  focus- 
ing attention  upon  the  adverse  impacts  on  the  animal  comnuntiy  which  re- 
sulted from  the  inundation  of  riparian  habitat.  The  situation  which 
arose  was  described  by  Oliver  (8)  as  follows: 

Furbearers  are  harvested  at  fluctuating  rates,  which  generally 
correspond  to  current  market  values  of  furs.  In  recent  years, 
there  has  been  an  upswing  in  value  of  long-haired  furs  (coon, 
cats,  coyote)  as  well  as  in  "recreational"  trapping  for  the 
more  popular  furbearing  species  (mink,  muskrat,  beaver).  The 
latter  will  be  affected  most  by  the  impact  of  Snake  River  pro- 
jects. Beaver,  in  particular,  have  recently  called  public  at- 
tention to  their  plight  as  starving  colonies  were  prominently 
displayed  following  the  creation  of  Little  Goose  backwater. 

This  revelation  caused  the  Corps  of  Engineers  to  hurriedly  re- 
quest particular  measures  for  the  alleviation  of  a too-obvious 
barometer  of  dam-caused  ecological  disaster. 

An  optimistic  estimate  that  20  percent  of  original  beaver  pop- 
ulations survive  the  drastic  habitat  changes  caused  by  impound- 
ing Snake  River  habitat  concludes  that  848  beaver  (80  percent 
of  1,060;  see  Table  1)  will  ultimately  be  lost  with  the  four- 
dam  complex.  Losses  of  muskrat,  mink,  otter,  and  raccoon  are 
similarly  manifest. 


Similar  losses  were  assumed  for  each  of  the  four  reservoir  projects  and 
thus  an  80%  loss  of  the  beaver  population  which  inhabited  Snake  River 
habitat  within  the  Ice  Harbor  pool  has  been  assumed. 


35 


Waterfowl  Resources 


Post- impoundment  Occurrences 


f 

i 

I 


I 

j 

1 

I 

( 


Studies  of  waterfowl  nesting  activity  have  shown  steadily  declining  use 
of  the  Ice  Harbor  project  area  since  impoundment  of  Lake  Sacajawea  (15). 
When  Lake  Sacajawea  was  flooded,  12  of  the  13  existing  river  islands 
used  by  waterfowl  for  nesting  and  brooding  areas  were  covered  by  water. 
Pre-and  post -impoundment  Canada  goose  nest  counts  and  nesting  pairs  in- 
formation for  the  Snake  River  area  are  presented  in  Table  10.  The  in- 
formation shows  that  nesting  was  reduced  to  only  one  active  nest  in  the 
Ice  Harbor  project  three  years  after  impoundment.  Goose  nesting  activ- 
ity has  remained  at  minimal  levels  with  a total  reservoir  gosling  produc • 
tion  of  6 and  5 during  1974  and  1975,  respectively  (16). 

No  data  are  available  regarding  the  intensity  of  cliff  nesting  activity 
along  the  Ice  Harbor  pool.  This  form  of  nesting  is  not  believed  to  con- 
stitute a significant  source  of  goose  production,  however  (ap.  clt.).  Lit- 
tle information  is  available  with  regard  to  duck  nesting  on  the  project. 

Use  of  the  Ice  Harbor  project  area  by  waterfowl  during  the  fall  migra- 
tory season  has  possibly  increased  since  project  construction;  however, 
no  studies  of  this  use  have  been  conducted.  The  close  proximity  of  ag- 
ricultural lands,  especially  dry  land  wheat,  provides  excellent  feeding 
opportunity  for  the  migratory  waterfowl  that  rest  on  the  Ice  Harbor  pool. 

Mid-winter  waterfowl  counts  have  been  obtained  by  WDG  staff.  The  re- 
sults of  these  counts,  which  are  obtained  during  late  December  or  early 
January,  are  presented  in  Table  11.  Making  accurate  counts  of  migratory 


waterfowl  presents  a difficult  task.  The  count  data  presented  reflects 
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Table  10.  — Number  of  pairs  of  Canada  Geese  and/or 
nests  on  Snake  River  hydro-water  development  pro- 
ject areas  from  1952-1971  (from  Bowhay,  1972) 


Ice 

Harbor 

Upper  Snake  River  ^ 

Year 

Pairs 

Nests 

Pairs  Nests 

1952 

91 

1953 

99 

1954 

110 

48 

1955 

88 

40 

1956 

91 

1957 

109 

1958 

105 

91 

41 

35 

1959 

99 

30 

1960 

97 

43 

27 

1961 

100 

78 

74 

(Pool) ^ 

1962 

110 

7 

109 

1963 

75 

78 

1964 

32 

80 

1965 

17 

52 

1966 

15 

78 

1967 

14 

1 

27 

1968 

1 

30 

(Pool) 

(Lower  Monumental) 

1969 

1 

21 

(Pool) 

(Little  Goose) 

1970 

1 

8 

1971 

2 

17 

1.  Includes  Lower  Monumental,  Little  Goose,  and  Lower 
Granite  project  areas. 


2.  (Pool)  indicates  year  of  inundation. 


Table  11.  — Mid-winter  waterfowl  counts  from  Ice  Harbor 
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Post- Impoundment  averages  computed  without  the  1974 
counta:  duck8-4,164,  gee8e-3,953,  total  blrd8-8,117. 


the  highly  variable  results  of  such  counts.  Although  Lake  Sacajawea 
provides  one  of  the  better  mid-winter  resting  areas  for  migratory  water- 
fowl  on  the  lower  Snake  River  (Jim  Stout,  pers.  comm.,  1977),  available 


count  information  indicates  less  use  of  the  project  area  by  waterfowl 
since  impoundment  of  Lake  Sacajawea. 

According  to  the  hunting  surveys  conducted  by  the  TOG  during  the  1964-65 
and  1965-66  hunting  seasons,  71%  more  ducks  and  7 times  as  many  geese 
were  harvested  from  the  Lake  Sacajawea  study  area  than  from  the  unim- 
pounded Lower  Monumental  study  area  (9,10).  The  actual  project-related 
harvests  reported  (hunting  prohibited  within  1/2  mi  of  either  project 
site)  were  356  ducks  and  292  geese  from  Ice  Harbor,  and  208  ducks  and  41 
geese  from  the  Lower  Monumental  study  area. 

Wildlife  Resources  --  Evaluation  of  Planning  Input 

Planning  activities  for  fish  and  wildlife  resources  associated  with  the 
four  Lower  Snake  River  projects  have  been  under  way  since  the  mid- 1950' s* 
Consideration  of  the  fish  and  wildlife  aspects  of  the  projects  have  oc- 
curred in  two  distinctively  different  phases.  The  initial  fish  and  wild- 
life planning  input  pertained  specifically  to  the  Ice  Harbor  Lock  and  Dam 
project  and  was  contained  in  the  pre-construction  (post-authorization) 
Fish  and  Wildlife  Coordination  Act  report  of  1959.  Subsequent  reports 
prepared  in  the  early  1960'8  dealt  individually  with  the  Lower  Monumental 
and  Little  Goose  lock-and-dam  projects. 

The  approach  to  fish  and  wildlife  planning  for  the  projects  on  the  Snake 
River  was  altered  significantly  in  the  roid-1960's  when  a comprehensive 
multi-project  study  of  all  four  projects  (including  the  Lower  Granite 
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Lock  and  Dam  project)  replaced  Che  piece  meal,  proJecC-by-project  ap- 
proach used  previously.  Unfortunately,  none  of  Che  reservoirs  received 
specific  evaluation  of  both  pre-  and  post-construction  aspects  of  fish 
and  wildlife  resources. 

Studies  conducted  by  Che  WDG  facilitated  preparation  of  Che  comprehen- 
sive evaluation  and  Co  a large  degree  comprised  the  data  base  used  to 
evaluate  Che  efficacy  of  the  1959  Fish  and  Wildlife  Coordination  Act  re- 
port. 

These  investigations  by  the  WDG  were  conducted  after  Che  Ice  Harbor  pro- 
ject had  been  completed.  Pre -Impoundment  characteristics  of  the  Ice  Har- 
bor project  were  assumed  Co  be  similar  Co  those  of  the  Lower  Monumental 
project  site  which  had  not  yet  been  flooded  at  the  time  of  the  invesCl- 

n 

gaClon.  } 

V. 

The  1959  planning  document  provided  no  quantitative  big  game  data  either 
to  reflect  pre- Impoundment  conditions  or  to  assess  Che  probable  Impacts 
of  project  construction.  In  the  report,  deer  populations  were  described 
as  "sDiall"  and  hunting  as  "minor."  Impact  projections  were  confined  to 
a single  sentence  which  related  Co  expected  loss  of  "a  small  area  of 
valuable  deer  winter  range."  The  unpublished  basic  support  files  spelled 
out  the  expected  big  game  losses  more  carefully  and  noted  an  assumed  loss 
of  winter  habitat  for  about  20  deer.  An  average  of  ten  deer  were  be- 
lieved harvested  annually  on  the  surrounding  uplands. 

The  WDG's  hunter  surveys  in  1964-65  and  1965-66  Indicated  no  deer  harvest 


from  Che  study  area  surrounding  Che  project  following  construction  of  Ice 
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Harbor  Lock  and  Dam.  Thua,  the  entire  herd  supported  by  this  habitat 
was  assumed  by  WDG  to  have  been  lost  as  a result  of  project  construction. 
Based  on  surrogate  population  and  harvest  rates  extant  at  the  Lower  Mon- 
umental site,  the  Ice  Harbor  loss  was  estimated  by  the  MDG  to  have  been 
a population  of  100  head  and  a harvest  of  17  deer  per  year.  This  total 
loss  theory  was  applied  equally  to  all  four  projects  by  the  WDG  for  pur- 
poses of  the  comprehensive  report. 

The  state's  projection  of  a total  elimination  of  deer  within  a one-mlle- 
wlde,  two-bank  corridor  along  the  river,  as  a result  of  development  of 
the  four  projects,  was  not  completely  acceptable  to  the  FWS.  That  agen- 
cy developed  another  set  of  post -Impoundment  Impact  assumptions  which, 
when  applied  to  the  Ice  Harbor  site,  indicated  a loss  of  60  animals,  268 
hunter-days  and  a harvest  of  7 animals  from  that  single  project  area. 

The  1959  FWS  pre-construction  report  contained  a totally  Inadequate  and 
Inaccurate  portrayal  of  the  Impact  of  the  Ice  Harbor  Lock  and  Dam  pro- 
ject upon  upland  game  resources.  The  formal  report  contained  no  actual 
figures  representing  the  number  of  animals  residing  within  the  area  of 
Impact,  nor  gave  consideration  to  man's  uae  of  this  upland  game  comoun- 
ity.  The  construction  agency  was  informed  merely  that  upland  game  popu- 
lations and  harvest  within  the  project  area  were  "small,"  although  actual 
numbers  representing  the  upland  game  resource  In  the  project  area  were 
available  In  the  basic  data  files.  The  numerical  estimates  appear  to 
have  been  extremely  conservative,  when  compared  to  subsequent  follow-up 
studies.  Table  12  presents  the  loss  estimates  as  contained  In  the  un- 
published basic  data  files  pertinent  to  the  FWS  1959  report  and  the  act- 
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ual  losses  as  computed  by  the  WDG  from  post-impoundment  hunter  surveys 

and  estimated  harvest  success  ratios.  The  observed  discrepancies  re-  ; 

suited  from  differences  in  estimating  animal  densities,  compounded  by 

Che  consideration  of  different  zones  of  project  influence  by  different 

agencies. 

The  pre-construction  prediction  (1959  report)  of  a total  loss  of  1,360 
upland  game  birds  compares  poorij  with  Che  actual  post- impoundment  cir- 
cumstances. Survey  findings  were  that  the  actual  loss  was  20,350  ani- 
mals following  construction  of  the  Ice  Harbor  project.  The  difference 
represents  a 15-fold  discrepancy. 

The  WDG’s  estimate  of  project-occasioned  losses,  which  were  stated  in 
terms  of  animal  populations,  were  accepted  by  Che  CE.  Those  game  animal 
loss  estimates  are  reflected  in  the  current  (1975)  compensation  plan  for 
the  lower  Snake  River  (6).  The  FWS's  impact  assessments  (1972)  which 
were  expressed  as  hunter-day  losses,  were  based  on  animal  population  est- 
imates mistakenly  established  at  approximately  one-half  Che  number  esCi- 

1 

mated  by  WDG  biologists.  These  erroneously  based  hunter-day  estimates, 
which  were  accepted  by  the  CE,  comprise  Che  monetary  benefits  associated 
with  Che  current  plan  to  compensate  Che  wildlife  losses  resulting  from 

' development  of  the  lower  Snake  River. 

i 

I 

I 

Monetary  values  of  the  lost  hunting  opportunity  predictions  were  not  de- 
veloped in  any  of  the  reports  prepared  by  Che  conservation  agencies.  The 
CE  applied  a value  of  $9.00  per  day  to  the  FWS  developed  hunter-day  fig- 
ures to  justify  Che  funding  requested  for  the  comprehensive  compensation 


A 
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plan  (6).  This  wildlife  compensation  plan  was  developed  to  achieve  com- 
pensation for  the  project-caused  losses  of  wildlife  as  delineated  by  the 
WDG.  The  tangible  benefits  listed  for  the  plan  were  associated  with  the 
hunting  and  appreciative  use  of  these  recovered  resources.  If  the  WDC's 
estimated  project-related  upland  game  hunting  loss  (57,187  hunter-days) 
had  been  claimed  as  recovered  benefits.  Instead  of  the  erroneously  com- 
puted FWS  estimated  recovery  figure  (28,500  hunter-days),  the  tangible 
benefits  of  the  compensation  plan  would  have  been  $710,678  annually.  In- 
stead of  the  listed  value  of  $452,495.  Use  of  the  higher  value  ($710,678) 
would  have  provided  a tangible  cost:beneflt  ratio  of  1.47:1  Instead  of 
the  reported  value  of  0.94:1. 

The  dire  prediction  of  project  Impact  on  the  beaver  population  (predicted 
annual  harvest  decline  from  100  to  only  10  animals)  was  apparently  well 
founded.  Based  on  WDG  studies,  a 92%  decline  In  beaver  harveat  resulted 
from  a loss  of  the  riparian  timber  and  brushy  habitat.  As  had  also  been 
predicted,  post-impoundment  studies  indicated  a total  loss  of  otters.  A 
40%  to  50%  decline  In  muskrat  and  raccoon  populations  was  Indicated  by 
WDG  studies  while  the  prediction  had  been  for  nearly  complete  elimina- 
tion of  these  animals.  A 40%  loss  of  mink  was  Indicated  by  the  WDG  stu- 
dies of  the  entire  four-project  area.  A 100%  Increase,  to  20  animals 
harvested  annually,  had  been  predicted. 

The  1959  fish  and  wildlife  planning  report  contained  only  one  development 
recommendation  Chat  related  Co  compensation  of  wildlife  losses.  This 
reconmendatlon  was  for  the  acquisition,  development,  and  management  of  a 


45 


178  ha  (440  ac)  tract  located  at  river  mile  25.  This  parcel  included 
97  ha  (240  ac)  of  land  and  was  considered  particularly  beneficial  to 
waterfowl  resources  if  acquired  and  developed  properly.  The  River-Mile- 
25  site  was  made  available  by  the  CE  to  the  vn)C  on  long-term  license  at 
no  cost.  To  date  no  development  or  aianagement  work  has  been  accomplished 
on  this  tract  because  a comprehensive  development  plan  and  funding  ar- 
rangements satisfactory  to  the  involved  parties  were  never  formulated. 

Subsequent  compensation  recommendations  made  in  the  1972  FWS/NMFS  report 
were  vastly  improved  and  included  funding  of  game  studies,  habitat  de- 
velopment of  both  on-project  lands  and  off-project  lands,  acquisition  of 
perpetual  access  easements  and  construction  of  a game  bird  farm.  The 
planned  habitat  development  on  project  lands  was  expected  to  increase 
the  wildlife  populations  to  70  to  80  percent  of  pre-project  numbers.  Ac- 
quisition of  off -project  lands  and  pheasant  stocking  on  these  lands  was 
proposed  as  Immediate  replacement  of  wildlife  losses  pending  development 
of  on-project  lands  (6) . 

The  project's  adverse  impact  on  goose  reproduction,  which  accompanied 
loss  of  the  Snake  River  islands,  was  clearly  foreseen  prior  to  construc- 
tion of  Ice  Harbor  Lock  and  Dan.  The  "drastic"  reduction  in  nesting  ac- 
tivity predicted  certainly  occurred,  with  only  1 or  2 active  nests  re- 
maining out  of  an  average  of  nearly  100  prior  to  project  construction. 

No  recommendations  specifically  designed  to  compensate  for  more  than  a 
minor  portion  of  the  loss  of  the  nesting  habitat  were  provided.  Acqui- 
sition and  development  of  the  Rlver-Mile-25  tract  was  expected  to  pro- 
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vide  limited  netting  habitat.  Data  reflecting  actual  nesting  use  of 
the  Rlver-Mlle-25  area  (though  undeveloped)  by  nesting  waterfowl  is  not 
available. 


Subsequamt  planning  recossnendatlons  relating  to  waterfowl  (1972  FUS/NMFS 
report)  Included  a request  for  a 3-year  study  of  ways  and  means  to  off- 
set the  loss  of  Canada  goose  nesting  and  rearing  habitat.  The  develop- 
ment of  goose  nesting  and  brooding  areas  was  also  recosmended. 

No  conclusive  data  have  been  gathered  to  enable  identification  of  the  Im- 
pact of  the  reservoir  on  use  of  the  area  by  migratory  waterfowl.  Fall 
migrations  are  monitored  by  game  and  fish  agencies  on  the  Columbia  River 
and  up  the  Snake  River  to  Ice  Harbor  Lock  and  Dam  (Owen  Vivian,  pers. 
comm.,  1977).  No  similar  counts  have  been  made  of  Lake  Sacajawea  proper. 
WDG  personnel  regularly  conduct  mid-winter  counts,  which  Indicate  reduc- 
tions in  the  level  of  such  use  since  lake  construction.  Waterfowl  har- 
vest from  the  areas  bordering  Lake  Sacajawea  were  significantly  greater 
than  harvest  from  the  undeveloped  Lower  Monumental  site,  according  to 
the  WDG's  hunting  surveys  of  1964-65  and  1965-66. 

The  agricultural  lands  located  near  the  Snake  River  Impoundments  create 
deslreable  feeding  habitat  for  migratory  waterfowl.  The  extent  of  this 
use  should  be  determined  to  as  to  enable  evaluation  of  the  full  Impact 
of  project  development  on  waterfowl  resources. 
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I FISHERIES  RESULTS  AND  DISCUSSION 

[ 

i General  Discussion 

1 

I Fisheries  resources  of  the  Columbia  River  system,  including  the  Snake 

j River,  have  been  dramatically  altered  by  the  development  of  these  rivers 

i for  power,  navigation  and  other  purposes.  Ice  Harbor  i.ock  and  Dam  con- 

tributes to  the  cumulative  problems  of  fish  passage  and  water  quality  de- 
gradation (nitrogen  supersaturation)  which  have  been  identified  as  being 
associated  with  river  development.  Discussion  of  the  probable  impact  on 
thes^  fisheries  of  a single  project  (Ice  Harbor)  would  produce  a frag- 

r 

menCary  and  inadequate  picture  of  the  overall  impact  of  river  development 
on  these  valuable  resources.  Therefore,  the  following  discussions  assume 
a comprehensive  multiple-project  point-of-view  with  occasional  specific 
references  to  the  Ice  Harbor  Lock  and  Dam  project,  as  appropriate. 

As  with  terrestrial  wildlife  resources,  the  initial  Ice  Harbor- related 
fisheries  planning  began  in  the  late  1950' s,  culminating  with  the  Fish 
and  Wildlife  Coordination  Act  report  of  1959  (3).  Separate  fish  and 
wildlife  reports  were  prepared  for  two  additional  lock-and-dam  projects 
on  the  lower  Snake  River  as  they  were  planned  and  built.  In  1966,  the 
affected  conservation  and  construction  agencies  agreed  to  consider  the 

four  lower  Snake  River  dams  (Ice  Harbor,  Lover  Monumental,  Little  Goose 

i 

. and  Lower  Granite)  as  one  project  and  prepare  a comprehensive  fish  and 

I 

wildlife  compensation  plan  for  the  total  project.  This  report  was  re- 
leased in  September,  1972  (2). 
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Anadromous  Fish  Resources  --  Pre- Impoundment  Predictions 
A brief  description  of  the  without-project  Snake  River  fishery  was  in- 
cluded in  the  1959  report,  as  follows: 

Chinook,  blueback,  and  silver  salmon,  and  steelhead  trout,  uti- 
lize the  Snake  River  in  the  project  area  as  a migration  route 
to  upstream  spawning  grounds.  Runs  in  the  Snake  River  system 
are  of  considerable  magnitude  and  may,  under  certain  conditions, 
be  as  high  as  325,000  fish.  An  estimated  75  percent  of  the 
runs  of  Chinook  salmon  and  steelhead  trout  passing  McNary  Dam 
on  Columbia  River  enter  Snake  River.  Most  of  the  salmon  mi- 
grate to  upstream  segments  of  Snake  River  but  some  spawning  oc- 
curs in  the  reservoir  site.  Aerial  observations  in  November, 
1957,  revealed  spawning  Chinook  salmon  and  a total  of  27  redds 
in  the  impoundment  area.  The  total  extent  of  spawning  in  the 
project  area  is  not  known. 

Snake  River  runs  of  anadromous  fish  are  progenitors  of  a fish- 
ery which  is  valued  at  millions  of  dollars  annually.  Anadrom- 
ous fish  produced  in  Snake  River  are  harvested  in  the  ocean  and 
Columbia  River  by  commercial  and  sport  fishermen  and  in  Snake 
River  and  tributaries  by  sport  fishermen.  The  contribution  of 
these  fisheries  to  the  regional  and  national  economy  is  of  con- 
siderable importance. 

The  sport  catch  of  salmon  and  steelhead  trout  is  not  high  in 
reaches  of  Snake  River  that  flows  through  the  Ice  Harbor  Reser- 
voir site.  It  is  known  that  a few  steelhead  trout  are  taken  by 
anglers,  although  none  were  observed  during  periodic  creel  cen- 
sus checks  of  the  area. 

There  is  an  Indian  dip-net  fishery  at  Ash  Siding,  about  4.5 
miles  upstream  from  Ice  Harbor  Dam  site.  Historically  this 
area  was  heavily  fished  by  Indians,  but  at  present  there  is  on- 
ly one  dip  netter  fishing  at  this  location. 


Project  construction  effects  and  post -impoundment  predicted  Impacts  of 

the  Ice  Harbor  Lock  and  Dam  project,  as  contained  in  the  pre-construction 

report  of  1959,  are  presented  below: 

Construction  of  Ice  Harbor  project  was  initiated  in  the  fall  of 
1956.  Development  of  the  left  bank  coffer  dam  constricted  the 
river  to  a narrow  channel,  with  a resultant  increase  in  velocity 
of  river  flow.  During  high  water  stages  in  May  1957,  adult  sal- 
mon and  steelhead  trout  were  unable  to  negotiate  the  channel.  A 


- 49 


temporary  fish  ladder  was  Incorporated  in  the  coffer  dam  to 
aid  passage  of  fish.  After  the  fishway  was  put  into  opera- 
tion it  was  utilized  to  some  extent  during  the  latter  stages 
of  high  water. 

Construction  activity  along  the  riverbed  at  Ice  Harbor  has 
caused  Snake  River  below  the  dam  to  become  extremely  turbid 
at  times.  It  is  not  known  if  the  turbidity  has  detrimental- 
ly affected  passage  of  fish  and  reproduction  of  salmon  and 
resident  game  fish  in  the  river  below  the  damsite.  It  has 
apparently  reduced  angling  efforts  in  this  stream  section. 

Ice  Harbor  Dam  will  present  an  obstacle  to  upstream  and  down- 
stream migrations  o£  salmon  and  steelhead  trout.  The  reser- 
voir will  eliminate  stream  habitat  which  served  as  salmon 
spawning  and  rearing  areas.  It  is  anticipated  that  there 
will  be  l.ttle  sport  fishing  for  salmon  and  steelhead  trout 
in  the  reservoir.  Angling  pressure,  mainly  for  steelhead, 
will  probably  increase  downstream  from  Ice  Harbor  Dam  due  to 
improved  access  and  angler  preference  for  stream  fishing. 


A discussion  of  the  possfble  mitigation  or  compensation  measures  deemed 
appropriate  at  that  time  for  the  anadromous  fisheries  was  also  presented 
in  the  1959  report,  viz; 

Spawning  habitat  for  salmon  and  steelhead  will  be  lost.  Stream 
impiovement  to  develop  natural  spawning  areas  as  compensation 
for  that  lost  in  Snake  River  is  not  possible  due  to  the  absence 
of  tributary  streams  within  the  project  area.  Supplemental  pro- 
pagation facilities  do  not  appear  feasible  because  there  is  a 
lack  of  hatchery  sites  suitable  for  development.  Artificial 
spawning  channels  are  still  in  the  experimental  stage,  and  their 
value  and  need  may  be  demonstrated.  The  probable  number  of  fish 
to  be  handled  by  artificial  propagation  may  not  appear  to  war- 
rant construction  of  facilities  at  this  time.  However,  the  need 
for  such  facilities  may  develop  as  a result  of  subsequent  up- 
stream river  developments.  Thus,  further  studies  by  appropriate 
State  or  Federal  fishery  agencies  will  probably  become  necessary 
when  construction  of  other  authorized  Snake  River  projects  is 
initiated.  Plans  for  upstream  passage  are  included  in  the  pro- 
ject design,  and  consideration  has  been  given  to  the  protection 
of  downstream  migrating  fingerllngs  in  the  design  of  the  auxil- 
ary water  system  of  the  fishways. 

The  only  measure  recommended  by  the  FWS,  other  than  the  features  which 
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were  already  designed  Into  the  project  to  facilitate  the  passage  of  up- 
stream and  downstream  migrants,  was  for  temporary  passage  during  con- 
struction and  for  further  studies  as  additional  Snake  River  projects 
were  constructed. 

The  comprehensive  lower  Snake  River  compensation  report  was  released  tea 
years  after  Ice  Harbor  was  completed.  This  report  contained  consider- 
ably more  detailed  discussions  of  the  compensation  features  needed  to 
replace  the  anadromous  losses  associated  with  development  of  the  Snake 
River.  Since  these  recommendations  were  provided  after  project  construc- 
tion, they  will  be  considered  in  the  following  section  on  post-impound- 
ment occurrences. 

Anadromous  Fish  Resources  --  Post- impoundment  Occurrences 
Most  of  the  Snake  River  salmon  and  summer  steelhead  runs  declined  pre- 
cipitously following  completion  of  Ice  Harbor  Lock  and  Dam  in  1962  and 
the  other  three  projects  in  1969,  1970,  and  1975,  respectively  (Table 
13).  The  initial  steps  taken  to  maintain  these  fisheries  were  obviously 
inadequate. 

As  noted  in  the  1959  FWS  report,  this  subsequent  construction  on  the  lower 
Snake  River  necessitated  further  studies  and  a reevaluation  of  the  com- 
pensatory measures  necessitated  by  river  development.  In  reference  to 
the  1959  document,  Che  subsequently  prepared  1972  report  stated: 

Initial  proposals  for  offsetting  some  project-incurred  fish  and 
wildlife  losses  were  based  on  very  limited  engineering  and  bio- 
logical data.  Subsequently,  more  intensive  surveys  of  project- 
related  fish  and  wildlife  revealed  much  higher  losses  than  ori- 
ginally estimated.  Our  analysis  of  more  recent  biological  In- 


[ 


51 


Table  13.  --  Ice  Harbor  Dam  counts  1962-76 


1 

i 


Year 

Spring 

Chinook 

Sumner 

Chinook 

Fall 

Chinook 

Steelhead 

1962^ 

33,613 

30,639 

30,000 

115,796 

1963 

26,778 

20,875 

13,500 

74,539 

1964 

24,304 

24,696 

11,100 

58,840 

1965 

12,178 

14,701 

12,400 

62,873 

1966 

43,881 

16,983 

15,000 

65,798 

1967 

35,593 

30,315 

19,000 

44,205 

1968 

44,773 

29,531 

24,400 

82,383 

1969:^ 

52,090 

30,917 

16,900 

63,889 

1970'’ 

47,931 

19,382 

10,200 

53,870 

1971 

32,638 

26,606 

11,000 

67,029 

1972 

50,350 

22,846 

9,400 

63,593 

1973 

60,639 

12,829 

8,400 

38,311 

1974 

19,361 

10,269 

2,800 

12,473 

1975^ 

21,400 

7,200 

2,600 

15,200 

1976 

25,056 

10,026 

1,469 

23,230 

Comparatively  high  Ice  Harbor  counts  may  not  accurately 
reflect  total  run  size  or  trend,  partlculary  in  recent 
years.  All  Indian  and  non-Indian  sport  and  comnierclal 
fishing  on  Snake  River  runs  has  been  steadily  reduced 
to  get  more  fish  over  Ice  Harbor  and  into  Snake  Basin 
spawning  areas. 

1.  Ice  Harbor  completed 

2.  Lower  Monumental  completed 

3.  Little  Goose  completed 

4.  Lower  Granite  completed 
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formation  derived  from  limited  project  studies  and  other  sour- 
ces necessitates  major  changes  In  and  additional  to  various 
earlier  recommendations  to  significantly  offset  such  losses. 

Several  adverse  Impacts  on  the  fisheries  of  the  Snake  River  have  been 
Identified  as  being  associated  with  construction  of  the  dams.  Among 
these  are  additional  obstructions  to  migratory  populations,  conversion 
of  a riverine  ecosystem  to  a series  of  slack-water  pools,  inundation  of 
spawning  grounds,  and  creation  of  adverse  water  quality  conditions  (ni- 
trogen supersaturation). 

Prior  to  completion  of  Ice  Harbor  Lock  and  Dam  in  1962,  the  sizes  of  the 
salmon  and  steelhead  runs  into  the  Snake  River  were  unknown.  To  back  cal- 
culate the  run  sizes  prior  to  river  development,  the  FWS/NMFS  investiga- 
tors multiplied  the  highest  count  recorded  at  McNary  Dam  during  the  years 

I 

1954  to  1967  by  the  maximum  percentage  (second  highest  for  fall  Chinook)  j 

' 

of  the  McNary  counts  that  entered  the  Snake  River  (as  reflected  by  the 

Ice  Harbor  counts)  during  the  years  1962  to  1967.  The  Snake  River  pro-  I 

portion  of  the  McNary  counts  for  fall  Chinook  was  reduced  from  the  orig-  | 

I 

inally  used  maximum  68%  to  33.5%  as  a result  of  continuing  discussions  j 

i 

among  the  various  agencies  after  the  1972  FWS/NMFS  report  was  released. 

j 

A summary  of  the  pre-construction  fish  run  estimates  (Table  14)  shows  i 

that  some  270,000  salmon  and  steelhead  were  estimated  to  have  utilized  | 

the  Snake  River  watershed  prior  to  development  on  the  river. 

Losses  associated  with  certain  aspects  of  the  projects  have  been  quanti- 

J 

fled.  Studies  indicated  that  direct  losses  of  salmonld  smolts  passing 

through  turbines  averages  approximately  15  percent  per  dam.  It  is  un-  j 
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Table  14.  --  Estimated  annual  Snake  River  escapements  before  major  dam  construction  began 


r 


1 

likely  that  oceanic  losses  are  density  dependent;  therefore,  juvenile 
losses  are  reflected  in  reductions  of  similar  magnitude  in  the  subse- 
quent adult  runs.  This  loss  (15  percent  per  dam  or  48  percent  cumula- 
tive loss  over  four  lower  Snake  River  dams)  comprised  the  bulk  of  the 
compensation  requested  for  spring  and  summer  Chinook  salmon  and  steel- 
head  trout.  In  addition  to  the  juvenile  losses  at  each  dam,  the  short- 
run  fall  Chinook  salmon  suffered  the  loss  of  spawning  grounds  within  the 
140-mile  reach  of  inundated  river.  The  FWS/NMFS  report  did  not  break 
this  loss  down  by  river  sections,  but  only  related  a total  loss  equival- 
ent to  5,000  adult  fall  Chinook  salmon. 

To  compensate  for  the  losses  incurred  by  the  anadromous  fish  runs,  the 
affected  state  and  federal  agencies  agreed  that  it  would  be  necessary  to 
construct  hatcheries  capable  of  producing  juveniles  in  sufficient  num- 
bers to  return  18,300  fall  Chinooks,  58,700  spring  and  summer  Chinooks 
and  55,100  steelheads.  Table  15  presents  the  fish  production  capabili- 
ties considered  necessary  to  compensate  for  the  anadromous  fish  losses. 

These  data  reflect  the  reduction  in  fall  Chinook  compensation  that  was 
agreed  to  by  all  agencies  after  submission  of  the  FWS/NMFS  report  of 
1972. 

Ascribing  anadromous  fish  losses  to  individual  dams  (e.g.,  Ice  Harbor) 
within  the  four-dam  complex  is  a difficult  task.  Some  adversities  faced 
by  the  upstream  and  downstream  migrants  are  cumulative  and  the  deleter- 
ious impacts  may  be  delayed  and  thus  not  readily  assignable  to  a particu- 
lar reservoir  area. 


55 


Table  13.  — Hatchery  requirements  necessary  to  produce  the  required  numbers  of  adult 
Chinook  salmon  and  steelhead  trout  (reproduced  from  Table  8 In  CE's  Special  report 
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2j  Pounds  of  smolts  reared  is  the  most  significant  item,  both  with  respect  to 

hatchery  costs  and  eventual  adult  production.  Size  and  numbers  may  be  adjust- 
ed to  hatchery  practice. 


Other  more  obvious  losses  can  be  directly  attributed  to  certain  project- 
related  features.  The  Ice  Harbor  project  inundated  51  km  (32  ml)  of  the 
total  225  km  (140  ml)  flooded  by  all  four  dams,  or  23  percent  of  the  to- 
tal. Assuming  that  23  percent  of  the  lost  fall  Chinook  spawning  grounds 
were  within  the  Ice  Harbor  pool,  the  total  loss  (spawning  ground  loss 
plus  migrant  loss)  of  fall  Chinook  attributable  to  this  project  would 
have  been  approximately  2,836  fish.  The  loss  of  some  5,407  spring  and 
summer  Chinook  and  5,067  steelhead  also  can  be  attributed  to  the  Ice  Har- 
bor project. 


Sport  Fishery  — Pre- Impoundment  Predictions 

Several  cool-water  and  warm-water  fish  species  supported  a limited  fish- 
ery In  the  Snake  River  prior  to  project  construction.  The  1959  report 
described  this  fishery  as  follows: 

White  sturgeon,  mountain  whltefish,  yellow  perch,  largemouth  and 
smallmouth  bass,  white  creppies,  black  crapples,  and  other  sun- 
fishes,  channel  catfish,  and  brown  bullheads  are  resident  game 
fish  inhabiting  the  lower  reaches  of  Snake  River.  Nongame  fish 
Include  carp,  suckers,  squawflsh,  chlselmouth,  chubs,  red-sided 
shiners,  and  long-nosed  dace. 

Creel  census  data  indicated  the  light  fishing  pressure  In  the 
reservoir  site  Is  due  principally  to  poor  access  and  to  the 
availability  of  more  suitable  fishing  areas  closer  to  population 
centers.  It  is  estlm.  ted  that  approximately  1,300  angler  days 
are  expended  annually  in  the  reservoir  area.  Nearly  all  fishing 
is  by  local  residents.  About  61  percent  of  the  anglers  are  bank 
and  39  percent  boat  fishermen.  Approximately  75  percent  of  the 
total  angling  occurs  during  the  months  of  April,  May,  June,  July, 
and  August.  The  majority  of  angler  utilization  occurs  on  week- 
ends. Approximately  82  percent  of  the  total  fishing  effort  is 
expended  near  Page,  Washington  at  river  mile  19.  Remaining  fish- 
ing activity  is  rather  evenly  dispersed  near  other  access  points 
on  Snake  River  In  the  project  area. 

Sturgeon  and  steelhead  trout  are  the  most  sought  species  in  the 
area.  There  is  some  angling  for  warm-water  species. 


F 
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Reservoir  construction  was  expected  to  adversely  impact  sturgeon  and 

whitefish  and  to  benefit  nongaire  fishes  such  as  carp,  suckers,  and  squaw- 

fish.  The  entire  predictive  section  is  presented  below: 

Ice  Harbor  Reservoir  will  eliminate  stream  habitat  for  resident 
game  fish.  Sturgeon  and  whitefish  spawning  grounds  will  be  de- 
stroyed and  food -producing  areas  eliminated.  The  reservoir 
site  is  in  a narrow  precipitous  canyon.  A small  number  of 
shallow  bay  and  slough  areas  will  be  formed.  These  areas  will 
be  conducive  to  propagation  of  undesirable  species,  particu- 
larly carp,  suckers,  and  squawflsh.  The  ability  of  these  spe- 
cies to  prey  on  game  fish  and  compete  for  food  and  space  will 
limit  populations  of  desirable  game  species. 

Certain  areas  of  the  reservoir  may  prove  to  be  valuable  for  the 
production  of  certain  game  fish.  The  most  important  of  these 
is  located  about  three  miles  downstream  from  Sheffler,  Washing- 
ton at  river  mile  25.  A small  three-fingered  bay  about  50  ac- 
res in  area  will  be  created,  thereby  providing  habitat  suitable 
for  the  production  and  harvest  of  warm-water  species. 

Angling  pressure  should  increase  with  completion  of  the  im- 
poundment. Improved  access  will  stimulate  reservoir  utiliza- 
tion even  if  fishing  quality  does  not  improve.  Planned  boat- 
launching facilities  will  permit  anglers  to  traverse  the  reser- 
voir in  search  of  fishing  areas.  Interest  of  fishermen  utiliz- 
ing the  reservoir  probably  will  shift  from  sturgeon  to  warm- 
water  species.  Easy  access  and  preference  of  some  anglers  for 
stream  fishing  will  result  in  increased  angling  activity  down- 
stream from  the  dam.  In  addition,  loss  of  stream  habitat  for 
sturgeon  and  whitefish  will  place  emphasis  on  remaining  Snake 
River  areas  which  continue  to  support  these  species. 

No  recommended  actions  or  facilities  were  provided  to  mitigate  or  compen- 
sate for  the  project-occasioned  losses  sustained  by  the  resident  fishery. 

A more  comprehensive  review  of  the  sport  fishery  problems  was  presented 
in  the  1972  compensation  report.  The  sport  fishery  for  steelhead  trout 
in  the  project  area  was  expected  to  be  totally  destroyed  as  reflected  in 
the  following  passage  quoted  from  the  1972  report: 


The  sport  fishery  for  steelhead  trout  in  this  area  will  be  vir- 
tually destroyed  by  inundation  of  lAO  miles  of  freeflowing 


stream.  Pre-project  annual  steelhead  fishing  use  in  the  area 
was  estimated  at  52,000  angler-days.  This  would  project  to 
130,000  angler-days  annually  during  the  100-year  project  life. 
There  is  no  known  way  to  mitigate  this  loss  other  than  by  pro- 
viding permanent  public  fishing  areas  along  streams  of  known 
high  use,  such  as  Grande  Ronde  River  in  Washington  and  Oregon, 
Salmon  and  Clearwater  River  in  Idaho,  and  Tucannon  River  in 
Washington. 


The  1972  special  report  on  compensation  Indicated  that  since  Ice  Harbor 

was  completed,  studies  had  shown  much  higher  resident  fishery  losses 

that  had  been  expected.  The  following  is  a direct  quote  from  the  report 

which  formed  the  basis  of  the  compensation  requested: 

A fishery  for  warmwater  species  will  develop  in  the  impound- 
ments with  average  annual  use  during  the  project  life  estima- 
ted at  205,000  angler-days.  Such  a fishery  would  not  compen- 
sate for  the  250,000  stream  angler-days  lost  in  the  reservoir 
areas.  The  loss  is  actually  greater  than  the  45,000  differ- 
ence, because  two  stream  angler-days  are  equivalent  to  three 
reservoir  angler-days  in  value.  Loss  of  the  white  sturgeon 
fishery  in  Snake  River  within  the  project  area  cannot  be  off- 
set . 


Since  stream  fishing  was  considered  more  valuable  than  reservoir  fishing 
(3  days : 2 days),  state  biologists  Increased  the  empirical  difference  in 
man-days  (45,000)  to  attain  equivalency  with  the  stream  fishing  lost. 
These  computations  resulted  in  a compensation  request  for  sufficient 
trout  production  to  support  67,500  angler-days  (17).  Compensation  re- 
quested in  the  compensation  plan  for  this  resident  fishing  loss  was  as 
follows : 


The  estimated  loss  of  67,500  stream  angler  days  for  resident 
fish  has  been  derived  from  creel  census,  population  growth  and 
fishing  popularity  data.  This  loss  would  be  compensated  by  pro- 
ducing and  planting  93,000  pounds  of  trout  in  southeastern  Wash- 
ington and  western  Idaho  streams  tributary  or  near  to  the  Snake. 
The  93,000  pounds  have  been  derived  in  the  following  manner  on 
the  basis  of  management  experience  in  this  area. 
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67,500  angler  days  x 2.52  trout/day  = 170,000  trout 
harvested 

1.000 

170.000  trout  harvest  x 0.729  (harvest  rate)  = 233,000 
trout  planted 

233.000  trout  planted  t 2.5  fish/pound  = 93,000  pounds 


Sport  Fishery  — Post-icipoundment  Occurrences 

Sport  fishing  on  the  Snake  River  involves  anadromous  as  well  as  resident 
fish  populations.  Recreational  angling  for  steelhead  trout  was  studied 
by  the  WDG  in  1964-1966  (Mlllenbach,  pers . comm.  1974).  The  steelhead 
fishing  statistics  relating  to  the  lower  Snake  River  four-dam  complex 
(including  Ice  Harbor  impoundment  and  three  other  unimpounded  project 
sites)  are  presented  in  Table  16.  These  data  show  that,  although  Ice 
Harbor  (51.5  km)  comprised  23  percent  of  the  total  river  distance  sur- 
veyed, less  than  16  percent  of  the  angling  occurred  on  the  lake  and  less 
than  5 percent  of  the  steelhead  harvest  came  from  the  Ice  Harbor  pool. 

A comparison  of  angling  success  for  impounded  (Ice  Harbor)  vs.  free- 
flowing  river  sections  (all  other  sites)  shows,  on  the  average,  that  ang- 
ling for  steelhead  during  1964-1966  was  3.8  times  more  successful  (per 
unit  effort)  on  the  unimpounded  than  the  impounded  reaches  of  river. 


The  Ice  Harbor  steelhead  fishery  was  investigated  during  eight  days  of 
1969  for  the  special  purpose  of  discovering  methods  of  Increasing  angling 
success  for  steelhead  in  slack  water  pools  (18).  Some  558  specially  in- 
structed anglers  fished  3,422  hours  and  captured  22  steelhead  in  Lake 
Sacajawea  during  the  eight-day  survey.  Average  success  was  one  fish  har- 
vested every  155.5  hours,  or  25.4  angler-days.  By  comparison,  persons 


fishing  on  the  unlmpounded  river  harvested  an  average  of  one  steelhead 
every  25.7  hours  or  4.2  angler-days. 


Information  in  the  same  report  indicated  the  number  of  steelhead  in  Lake 
Sacajawea  during  the  angling  survey  period  ranged  from  1 fish  per  4.9  ha 
(12  ac)  to  1 fish  per  7.3  ha  (18  ac).  The  survey  produced  some  evidence 
that  development  of  an  attraction  flow  within  the  lake  might  enhance 
fishing  success  for  steelhead  trout. 

The  FVIS/NMFS  special  report  (2)  described  the  steelhead  sport  fishery  for 

all  four  project  sites  as  follows: 

The  sport  fishery  for  steelhead  trout  in  this  area  will  be  vir- 
tually destroyed  by  inundation  of  140  miles  of  free  flowing 
stream.  Pre-project  annual  steelhead  fishing  use  in  the  area 
was  estimated  at  52,000  angler-days.  This  would  project  to 
130,000  angler-days  annually  during  the  100-year  project  life. 

Unfortunately,  for  purposes  of  this  investigation  of  Ice  Harbor,  the 

comprehensive  total  estimates  were  not  associated  with  particular  lakes. 

In  addition  to  the  migratory  steelhead  trout,  the  Ice  Harbor  pool  sup- 
ports a diverse  fishery  for  resident  fishes.  The  warmwater  resident 
fishes  of  the  four-dam  complex  was  expected  to  support  an  average  (100- 
year  project  life)  annual  angling  effort  of  205,000  angler-days.  No  data 
were  located  which  permitted  allocation  of  this  angling  effort  to  indiv- 
idual reservoirs.  The  four  lakes  Inundated  14,088  ha  (34,810  ac)  at  nor- 
mal power-pool  elevation.  Assuming,  for  purposes  of  rough  estimation,  a 
direct  relationship  between  fishing  pressure  and  surface  area,  Ice  Har- 
bor, with  a surface  area  of  3,389  ha  (8,375  ac),  could  be  expected  to 
attract  some  49,200  angling  trips  annually  over  the  life  of  the  project. 
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This  assumed  acreage-related  allocation  does  not  consider  differences 
in  population  densities  or  other  modifying  influences  and  is  presented 
only  to  indicate  the  approximate  magnitude  of  angler  effort  that  might 
be  expected  for  one  of  the  four  projects. 

Based  upon  creel  surveys  of  1966  and  1967  (19,20),  the  Ice  Harbor  pool 
"splny-ray"  fishery  was  supporting  approximately  20,000  trips  annually. 
Table  17  summarized  these  early  creel  data.  Largemouth  and  smallmouth 
bass  contributed  about  12  percent  of  the  1966  harvest,  which  was  domina- 
ted by  bullhead  catfish  at  57.4  percent.  According  to  limited  informa- 
tion, angling  pressure  declined  in  subsequent  years  to  much  lower  levels. 
The  WDG  estimated  that  the  resident  fishery  of  the  Ice  Harbor  pool  at- 
tracted only  5,300  angler  trips  in  1970  (17). 

The  reservoir  proper  has  not  been  stocked  with  fish  although  some  small 
sub-impoundments  located  on  project  property  receive  annual  plants  of 
trout . 

Water  quality  studies  were  conducted  in  1970-1972  at  several  stations 
along  the  reach  of  river  impacted  by  the  lower  Snake  River  development. 
Table  18  presents  the  results  of  the  water  sample  analyses  for  the  Ice 
Harbor  pool  station.  The  results  reflect  a well  oxygenated  lake  with  an 
intermediate  temperature  range,  low  fertility  and  near  neutral  pH.  Ther- 
mal stratification  does  not  occur  (McKern,  pers.  comm.,  1976)  due  to  the 
current. 

Fisheries  Resources  --  Evaluation  of  Planning  Input 

Fisheries  planning  for  the  Ice  Harbor  project  passed  through  two  dls- 
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Table  17.  --  "Spiry-ray"  fish  catch  and  effort 


Year 

Parameters 

1966 

1967 

Angling  effort  (trips) 

18,564 

21,274 

Total  Catch  (no) 

94,676 

58,716 

Success  (no/Crip) 

5.10 

2.76 

i 
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Table  18.  --  Water  quality  analyses  from  station  located  at  R.M.  18  on 
Ice  Harbor  pool 


Parameter 

July  1970-* 
June  1971 

July  1971- 
April  1972 

Flow  (10  day  mean  CFS  x 1000) 

18-118 

21-142 

Temperature 

16.3-18.1 

16.3-26.5 

Vertical  extinction  coefficient 

1.03 

.78-. 96 

Oxygen  (mg/L) 

6.4-11.0 

7.6-10.3 

Oxygen  (Z  saturation) 

68-117 

77.0-117.6 

pH 

6. 0-8.1 

7.21-7.92 

Carbor  dioxide  (mg/L) 

3-9.5 

3-10 

Bicarbonate  alkalinity  (mg/L) 

77-135 

10-82 

Total  dissolved  solids  (mg/L  NaCl) 

62-125 

43-83 

Total  hardness  (mg/L  CaCOj) 

26-76 

34-83 

Ortho  phosphate  (mg/L  P) 

0.05-0.08 

0.025-0.111 

Nitrate-N  (mg/L) 

0.07-0.15 

0.02-0.06 

Sulphate  (mg/L) 

3.6-20.0 

10.0-20.0 

Iron  (mg/L) 

0.05-0.15 

0.03-0.07 

Chloride  (mg/L) 

3.5-8. 2 

- 

Ammonia  (mg/L  NH3) 

0.04-0.19 

- 

Hydrogen  sulphide  (mg/L) 

0.01 

- 

Biochemical  oxygen  demand-5  days  (mg/L) 

0.4-1. 7 

- 

Chemical  oxygen  demand  (mg/L) 

4.4-11.4 

• 

* Ice  Harbor  sampled  only  during  July,  September,  and  November 
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ttactly  different  phases.  The  first  phase,  as  detailed  in  the  1959  re- 
port, constituted  oaly  a minimal  effort.  Apparently  handicapped  by  a 


nearly  total  lack  of  background  information,  only  a few  (but  significant) 
mitigation  recommendations  were  provided.  The  major  FWS  recommendation 
was  for  fish  passage  facilities  at  the  Ice  Harbor  dam.  These  facilities 
subsequently  were  provided  by  Che  CE  at  a cost  estimated  as  $12,591,000 
(6).  Also,  temporary  fish  passage  facilities  were  requested  and  provi- 
ded for  passing  migrants  through  the  construction  site.  Stream  improve- 
ment Co  enhance  natural  spawning  areas  and  development  of  artificial 
spawning  channels  and  supplemental  propagation  facilities  were  considered 
but,  for  various  reasons,  deemed  not  warranted  for  the  Ice  Harbor  pro- 
ject, alone. 

Sport  fishery  considerations  were  all  but  overlooked  during  the  earlier 
planning  report  period.  Compensation  was  not  requested  for  the  losses  of 
high  quality  sturgeon  and  steelhead  trout  fisheries  later  Impacted  by 
construction  of  Ice  Harbor  project.  Also,  no  quantitative  projections 
were  provided  as  to  the  angling  effort  expected  on  the  Ice  Harbor  pool, 
although  "some"  increase  was  anticipated  over  the  estimated  pre-construc- 
tloii  level  of  1,300  angler-days  annually. 

Several  f isheries-related  investigations  have  been  carried  out  on  the  re-, 
servoir  since  project  construction.  Steelhead  fishing  in  the  reservoirs 
has  proven  to  be  poorer  than  in  the  free-flowing  river.  Creel  surveys 
conducted  in  1964-1966  indicated  an  average  annual  angling  effort  of 
6,738  angler-days  for  steelhead.  The  "spiny-ray"  fishery  attracted  ap- 
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proxlmately  20,000  angler  trips  annually  in  1966  and  1967.  Angling  ef- 
fort for  the  resident-fish  fishery  declined  in  subsequent  years  to  only 
5,300  angler-days  in  1970. 


1 


Some  unforeseen  limited  mitigation  of  these  losses  may,  perhaps,  be  rep- 
resented by  the  Increased  tailrace  sport  fisheries  observed  for  steel- 
heads  and  by  some  indications  that  angling  success  might  perhaps  be  im- 
proved within  the  reservoir  proper  through  application  of  improved  man- 
agement strategies,  such  as  the  use  of  attraction  flows. 

Although  perhaps  indicative  of  the  frailties  with  which  the  authors  per- 
ceived their  1959  report,  the  report's  basic  recommendation  for  a reeval- 
uation of  the  overall  fishery  sitlation  as  additional  Impoundments  were 
created  was  highly  commendable.  This  proved  to  be  a realistic  recommend- 
ation as  reflected  in  the  much  more  comprehensive  report  submitted  13 
years  later.  The  comprehensive  1972  FWS/NMFS  report  accommodated  plan- 
ning for  all  four  lock  and  dams,  and  addressed  both  anadromous  and  resi- 
dent sport  fisheries  in  a much  more  comprehensive  manner  than  the  earlier 
effort. 

Reassessment  of  the  river-related  sport  fishery,  undertaken  in  the  1972 
report,  indicated  an  expected  average  annual  fishing  pressure  of  some 

250.000  angling  trips  on  the  Snake  River  without  the  four  projects.  Only 

205.000  angler-days  were  expected  to  be  attracted  to  the  slack-water 
pools  with  the  projects  in  place.  The  45,000  angler-day  difference  was 
to  be  compensated.  In  part,  by  stocking  trout  into  streams  tributary  to 
the  Snake  River. 
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A major  (and  perhaps,  debatable)  premise  by  which  the  investigators  com- 
puted the  stocking  requirement  equates  the  value  of  two  angler-days  of 
scream  fishing  to  three  angler-days  of  reservoir  angling.  Therefore,  ra- 
ther than  requesting  compensation  for  the  empirical  one-for-one  replace- 
ment difference  of  45,000  angler-days,  the  recommendation  called  for 
sufficient  hatchery  production  to  support  67,500  angler-days  (45,000  x 
1.5).  The  FWS/NMFS  report  requested  facilities  capable  of  producing 
85,000  pounds  of  rainbow  trout  at  3 fish  per  pound  to  compensate  for  the 
lost  angler-days.  This  planning  premise  also  implies  equal  values  of  the 
species  assemblege  which  supported  the  pre-impounded  river  fishing  and 
the  stocked  rainbow  trout  requested  as  compensation.  This  may  also  be  a 
questionable  assumption. 

The  compensation  request  also  appears  to  contain  a significant  concept- 
ual error.  If  river  fishing  was  more  valuable  than  reservoir  fishing  (2 
days  river  fishing  «=  3 days  reservoir  fishing),  an  accepted  philosophy 
reflected  in  later  planning  documents  by  all  agencies  (2,  6 ,17),  the 
pre-construction  river-related  fishery  of  250,000  angler-days  should  have 
been  assigned  a value  equivalent  to  375,000  reservoir-type  angler-days 
(250,000  X 1.5).  With  an  expected  post -impoundment  reservoir  associated 
angling  Intensity  projected  at  only  205,000  angler-days,  compensation 
for  the  real  difference  of  170,000  angler-days  annually  should  have  been 
requested.  The  angling  opportunity  for  which  compensation  was  requested 
(67,000  angler-days)  was  only  40  percent  of  the  real  opportunity  lost  if 
the  differential-value  premise  is  accepted. 
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Additionally,  th«  recoaanendation  to  acquire  150  linear  miles  of  access 
I corridors  on  off-site  steelhead  streams,  requested  in  the  FWS/NMFS  re-  j 

1 port  to  cosipsnests  for  project-incurred  losses  to  the  anadromous  sport  j 

[ 

I fishery,  sppssred  to  be  well  founded.  Acquisition  of  750  acres  was  con- 

' 1 

sidered  necessary  to  accomplish  this  purpose,  according  to  the  CE.  The 
construction  afcncy  agreed  to  seek  authorization  for  $750,000  for  acqui- 
sition of  750  acres  and  $300,000  for  initial  development,  with  the  re- 
spective state  agencies  responsible  for  location  (willing  sellers  only), 

purchase,  and  development. 

The  1972  comprehensive  FWS/NMFS  report  properly  requested  compensation  i 

for  expected  turbine-associated  losses  of  anadromous  downstream  migrants 
(steelhead  and  spring,  summer,  and  fall  Chinook  salmon)  at  all  four  re- 
servoirs. Additional  compensation  was  requested  to  offset  the  loss  of 
fall  Chinook  salsK>n  spawning  grounds.  However,  a number  of  other  sources 
of  fish  losses,  such  as  losses  between  dams  of  adult  upstream,  migrants, 
disorientation  and  predation  losses  of  juveniles  in  slack  water,  and 
losses  associated  with  nitrogen  supersaturation,  either  were  not  antici- 
pated or  were  not  assessed  quantitatively. 

This  recognition  of  the  other  unclaimed  losses  by  the  CE  was  one  reason 
for  acceptance  by  the  construction  agency  of  the  maximum  McNary  counts 
and  naxisiinn  (second  highest  for  fall  Chinook)  percentages  passing  over 
Ice  Harbor  as  reasonable  project-incurred  loss  estimates.  Some  18,300 
adult  fall  Chinooks,  58,700  adult  spring  and  summer  Chinooks,  and  55,100 
sunnaer  steclheads  %i«re  expected  to  be  lost  as  a result  of  construction 
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of  all  four  propoaed  projects.  As  compensation  for  the  anticipated 
project-occasioned  losses,  artificial  propagation  facilities  of  suffic- 
ient productive  capacity  to  supply  9.16  million  fall  Chinook  salmon 
smolts,  6.75  million  spring  and  sumner  Chinook  salmon  smolts  and  11.02 
million  summer  steelhead  trout  were  requested  for  the  total  four-project 
area.  These  smolt  stocking  requirements  were  based  on  their  anticipated 
return  percentages  as  adults. 

Pro-rating  project-occasioned  fish  losses  among  the  individual  dams  was 
not  possible  although  the  Ice  Harbor-associated  losses  can  be  roughly 
estimated  to  approximate  2,836  fall  Chinooks,  5,407  spring  and  summer 
Chinooks,  and  5,067  steelhead  adults. 
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SUMMARY 


Fish  and  wildlife  resources  associated  with  the  Ice  Harbor  Lock  and  Dam 
project  have  been  the  object  of  active  planning  at  various  times  over  a 
period  of  nearly  20  years.  This  documented  record  clearly  illustrates 
the  evolution  of  more  meaningful  wildlife-related  priorities  and  the 
concurrent  improvement  of  inter-agency  cooperation  which  has  occurred 
over  this  period. 

Ice  Harbor  Lock  and  Dam  was  authorized  in  1945  and  completed  in  1962. 

It  is  the  first  and  lowermost  of  four  lock-and-dam  projects  which  have 
been  built  on  the  lower  Snake  River  in  Washington  and  Idaho.  Lake  Saca- 
jawea,  the  3,723  ha  (9,200  ac)  impoundment  created,  provides  water  for 
the  navigation,  power,  and  irrigation  benefits  for  which  the  project  was 
authorized . 

Fish-and-wildlife-related  planning  has  occurred  at  varying  degrees  of 
intensity  since  the  mid-1950'8.  Two  major  planning  reports  have  been 
submitted  to  the  construction  agency  by  the  responsible  fish  and  wild- 
life agencies.  The  first  was  released  prior  to  project  construction  in 
1959.  The  project-caused  losses  were  also  described  as  part  of  the  com- 
prehensive, four-project  Lower  Snake  River  compensation  plan,  released 
in  1972. 

Plagued  by  Inadequate  Information,  the  1959  pre-construction  report  was 
largely  deficient  with  respect  to  quantitative  predictions  and  recommen- 
dations for  mitigation  or  compensation.  Sufficient  data  were  gathered 
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during  user  surveys  conducted  by  the  WDG  In  1964-1966  to  eMbl*  | 
estlmstlon  of  project  Impacts  on  terrestrial  wildlife  remourcma. 


the  time  of  these  investigations.  Ice  Harbor  Lock  and 


built,  and  planning  was  underway  for  the  Lower  Monumental  L,eck 


Differences  between  survey  statistics  from  these  two  comtl^mmai 
of  the  Snake  River  canyon  were  used  to  quantify  the  impacts  af 
Harbor  project  on  fish  and  wildlife. 


Deer  (predominantly  mule  deer)  were  the  only  big  game  aaimmls  aMMMU 
by  the  Ice  Harbor  project.  Probable  deer  population  luasas  mare  40* 
scribed  in  Che  1959  report  as  small,  with  little  assoclatad 
fort.  This  assessment  was  supported  by  later  surveys  which  ladfjiH  • 
loss  of  60  big  game  animals  and  268  big  game  bunCar-days, sad  a havWMd  40 
7 deer  within  the  area  of  project  influence. 


On  Che  other  hand,  the  1959  FWS  pre-construction  report  graatip  Ml 
estimated  project  influence  on  upland  game  populations. 
bs' Ic  data  files  (1959  report),  the  predicted  upland  gamm  amlaal  Id 
was  1,360  animals.  The  1964-1966  WDG  surveys,  in  contrast,  placa4 


actual  post-construction  loss  at  20,350  animals.  All  latar  FW  pirn 
documents  prepared  for  Che  purpose  of  obtaining  compensatlom  fav  ||n 
JecC-occasioned  upland  game  losses  contained  significant  armra  im  I 
Cer-day  projections.  The  errors  were  caused  by  Che  authors'  fhwlbf 
ductlon  of  the  upland  game  population  asCisMtas  upon  which  the  hMtl 
day  estimates  were  based.  The  hunter-day  estimates  prasamtad  Im  IlH 
report  were  approximately  one-half  of  what  they  should  have  hmmft*  f 
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Ject-assoclated  upland  game  animal  losses  are  portrayed  accurately  In 
the  CE  compensation  plan  o£  1975.  These  correct  figures  were  taken  from 
state  statistics. 


The  1959  report  recommended  development  and  management  of  a 97  ha  (240 
ac)  tract  of  land  as  partial  compensation  for  the  terrestrial  wildlife 
losses  (in  addition  to  waterfowl  losses)  caused  by  construction  of  Ice 
Harbor  Lock  and  Dam.  The  site  was  licensed  to  the  WDG,  but  was  never 
managed  due  to  the  state's  position  that  the  construction  agency  should 
be  responsible  for  funding  both  operation  and  management  of  the  tract. 

A drastic  reduction  in  resident  goose  nesting  activity,  not  quantified, 
was  predicted  as  a result  of  the  loss  of  nesting  islands  in  the  Snake 
River.  This  prediction  proved  to  be  well  founded;  the  number  of  active 
goose  nests  within  the  Ice  Harbor  project  site  declined  from  around  100 
each  season  to  1 or  2 in  post-impoundment  years.  No  compensation  was 
requested  in  the  1959  pre-construction  report  for  the  expected  waterfowl 
nesting  losses.  The  1972  FWS/NMFS  report  recommended  a five-year  study 
to  formulate  waterfowl  habitat  development  plans.  The  construction  agen- 
cy at  that  time  sought  approximately  $200,000  for  habitat  development, 
operation  and  maintenance.  Few  data  were  available  to  permit  evaluation 
of  the  influence  of  Ice  Harbor  on  migratory  waterfowl  use  of  the  area. 

The  only  development  recomnerdation  provided  in  1959,  to  mitigate  fish- 
eries impacts  of  Ice  Harbor,  was  for  the  construction  of  fish-passage 
facilities  over  the  dam.  This  feature  was  provided  subsequently  by  the 
CE  at  a cost  of  $12,591,000.  The  1959  report  also  recommended  that  fur- 
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ther  evaluation  of  Che  fisheries  situation  be  undertaken  as  the  upstream 


projects  were  built.  For  Che  most  part,  this  recommendation  was  fol- 
lowed. Subsequent  CE  activities  at  the  Ice  Harbor  project  have  dealt 
with  improving  passage  of  downsCreeim  juvenile  migrants  and  attempts  Co 
ameliorate  nitrogen  supersaCuratlon  difficulties. 

Compensation  for  project -Incurred  anadromous  fish  losses  was  recommended 
In  the  1972  FWS/NMFS  report  based  on  historical  fish-passage  data  from 
the  McNary  and  the  Ice  Harbor  projects.  Though  difficult  to  pro-rate 
precisely  on  a project-by-project  basis,  the  adult  loss  due  to  the  Ice 
Harbor  project  Is  estimated  to  Include  2,836  fall  Chinook  salmon,  5,407 
spring  and  summer  Chinooks,  and  5,067  sCeelhead  trout.  The  spring  and 
summer  Chinook  and  steelhead  losses  were  derived  from  juvenile  mortali- 
ties (15  percent  at  each  dam)  anticipated  from  passage  through  turbines. 
The  fall  Chinook  losses  were  based  on  juvenile  losses  from  turbine  pas- 
sage plus  the  loss  of  spawning  grounds.  The  1972  FWS/NKFS  report  recom- 
mended construction  of  hatcheries  with  sufficient  smolt  production  capa- 
city to  replace  the  predicted  losses  of  some  18,300  fall  Chinooks,  58,700 
spring  and  summer  Chinooks,  and  55,100  simmer  steelhead  adults. 

The  sport  fishery  was  Ignored  or  treated  only  superficially  In  the  1959 
FUS  report.  The  loss  of  high-quality  river  fishing  for  steelhead  and 
sturgeon  was  Identified,  but  not  quantified.  Reservoir  fishing  was  ex- 
pected to  Increase  overall  angling  effort  in  the  project  area  for  resi- 
dent fish  by  an  unspecified  amount  over  the  pre-construction  level,  which 
was  estimated  at  1,300  angler-days  annually.  Later  surveys  Indicated  an 
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average  angling  pressure  of  approximately  20,000  angler-days  for  resi- 
dent species  in  1966-1967.  Angling  effort  for  reservoir-resident  spe- 
cies declined  to  approximately  5,300  angler-days  in  1970. 

Post- impoundment  studies  suggested  that  steelhead  fishing  on  the  slack 
water  (reservoir)  pool  was  far  less  successful  than  in  the  formerly  free- 
flowing  river.  The  1964-66  WDG  study  indicated  that  steelhead  catch-per- 
unit-effort  was  3.8  times  more  successful  in  unimpounded  upstream  stretch- 
es than  in  the  reservoir.  The  Ice  Harbor  pool  (comprising  26  percent  of 
the  total  river  miles  in  the  study  section)  accounted  for  less  than  16 
percent  of  the  angling  pressure,  and  only  5 percent  of  the  total  steel- 
head harvest. 

The  1972  FWS/NMFS  report  recommended  acquisition  of  stream-bank  access  on 
nearby  steelhead  streams  to  compensate  for  losses  to  the  steelhead  sport 
fishery  in  the  project  area.  Approximately  750  acres  of  stream-bank  cor- 
ridors were  considered  adequate  for  this  purpose  by  the  CE.  Hatchery  pro- 
duction of  rainbow  trout  was  requested  to  replace  the  lost  river  fishing 
opportunity  for  resident  species.  This  request  appeared  to  be  only  40 
percent  of  the  true  opportunity  replacement  necessary  to  compensate  for 
the  losses. 
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